INTE RAVIA 


REVIEW OF WORLD AVIATION 


IN THIS ISSUE 


Air Force 


Training 


Air Bases in the Sky 


VOLUME XI MAY 1956 








Ih al-mr-)\100)0\¢)Mme) Mm ole)(0 Me@lccr-ld\Vcmclalellalo(oialale 
at Avro Aircraft 







The only limit to ingenuity at 
AVRO AIRCRAFT is the capacity 


of the individual. 


Participating as a member of a team 
each engineer shares actively 
in the research and development of 
the most advanced flight concepts 


in the history of aviation. 


These projects are now attracting 
the interest of the free world and 


the envy of the remainder. 


There is always something NEW 


in the air—at Malton. 
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Front Cover: 


“ Yes, we have no bananas...” Two fully 
equipped jet pilots examine one of the wing- 
tip pods, containing 52 air-to-air rockets, of 
a Northrop F-89D two-seater twin-jet long- 
range interceptor. Complicated as today's 
combat aircraft are, they will be succeeded 
by even more complex types tomorrow. To 
keep the air forces supplied with the highly 
qualified personne! needed to fly and main- 
tain these machines is the difficult task of 
the military training commands. 
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If the Airline Industry is to solve the growing problem of 
traffic congestion with its economic penalties, more efficient 
use of airspace is imperative. The solution, close lateral 
separation of aircraft, can be provided by Decca—the only 
navigational aid with the requisite accuracy and coverage 
at all altitudes. 


EN ROUTE Decca allows any pre-determined track to be 
maintained precisely, and ETAs to be calculated easily, 
and as often as needed. 

IN TERMINAL AREAS the pictorial presentation of the 
Decca Flight Log allows existing procedures to be main- 
tained with great accuracy and ease. Trials at various 
European airports have proved beyond question that traffic 
patterns based on Decca can solve the control problem 
for both pilot and control officer. 


close lateral separation with DECCA 
avoids traffic delays...cuts operational costs 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 
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CONTRAVES “F90” 
DIRECTOR 


MORE THAN 400 F90 DIRECTORS ARE 
OPERATING IN THE N.A.T.0. COUNTRIES. 
THEY MEET THE FOLLOWING 
REQUIREMENTS: 


Readiness for action 


Operation in rain, intense cold and heat 
without adjustments or abnormal maintenance 
work being required; 


High precision; 
Extreme lightness; 


Ruggedness; transportable over cross-country 
terrain without damage. 

















PARALLAX COMPUTER 


between search and fire control radar 
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COMPLETE TEST EQUIPMENT 


for use of N.A.T.O. repair depots for 
Contraves electronic components 


CONTRAVES ITALIANA SpA 


ROME 
LUNGOTEVERE DELLE ARMI, 12 
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CONTRAVES GUNFIRE CONTROL SYSTEM 
FOR 40 mm GUNS 














, ie 
es 
— 

ee 





All the equipments are 











dynamically tested 
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TRANS WORLD 


AIRLINES 


PAN AMERICAN 
WORLD AIRWAYS 
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THESE GREAT AIRLINES 
WILL BRING YOU BOEING JET SERVICE 


Fleets of Boeing Jets like the plane 
pictured above have been ordered by 
all seven of these major airlines. 
Delivery of the big, swift 550-600 mph 
airliners will begin late in 1958, and 
the first ones will be in scheduled 
service a few months after. 

These airlines have chosen Boeing 
Jets because they know what they’re 
getting. Boeing’s 707 prototype air- 
plane has been flying for well over a 
year—proving its performance in more 
than 360 hours of flight tests. 

Pilots and officials of these airlines 


have flown the 707. They have experi- 
enced for themselves its ease of hand- 
ling and excellent flight characteristics 
—the extraordinary smoothness and 
quiet of its ride.They have discovered 
howeconomicalit is to operate and how 
its design makes maintenance simple 
and quick. They know its speed and 
range—not from paper calculations 
but from actual flight records. 

In October the Boeing 707 crossed 
the continent twice—from Seattle to 
Washington, D. C., and return—in 
8 hours, 6 minutes! That’s an indica- 





SABENA 


BRANIFF 
INTERNATIONAL AIRWAYS 





CONTINENTAL 
AIR LINES 








AIR FRANCE 


tion of the schedule time you can 
expect aboard the new Boeings. 
Boeing Jets will be first in service 
because only Boeing had enough faith 
in jet transports to build a prototype 
with its own money—and enough 
experience in producing big multi-jet 
aircraft to carry the job through. 
Over a period of nearly 40 years, 
Boeing has proved its leadership in 
aviation research, design, engineering, 
and in the ability to produce and 
deliver large numbers of high-per- 
formance aircraft on schedule. 


SOLEMN 
















THE NEW 
VICKERS “VISCOUNT” MAJOR 


IS EQUIPPED WITH 


W LS Ha © EP 


TUBELESS TYRES 
LONG LIFE WHEELS & BRAKES 
“MAXARET’ ANTI-SKID UNITS 
‘“MAXIVUE’ WIPERS 
FLEXIBLE PIPES 
RUBBER ACCESSORIES 











fox DUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION) FOLESHILL - COVENTRY-ENGLAND 
DEPOTS THROUGHOUT THE WORLD 
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Lightweight Sub-Miniature ADF 


Special features are :— 


TYPE AD 722 @ Weight less than 22 Ibs. 


@ Employs fixed, crossed loop aerials in a flat streamlined 
housing. 


@ Frequency coverage 200-1700 ke/s (in 3 bands). 
the Marconi type AD 722 ADF is particularly @ Operation entirely from 28Vdc primary aircraft supply 


" . : . . without use of rotary transformers or vibrators. 
suitable for high speed, high altitude aircraft. 


Designed to the most stringent specifications, 


@ Ease of maintenance through sub-unit construction. 


@ Provides visual relative bearing indication with 
simultaneous aural reception. : 






































































































































The compact loop aerial which is The bearing indicator unit which 


The receiver remote control unit : 
mounted on the aircraft fuselage embodies the goniometer 

















































































































The RF amplifier unit complete The gquadrantal error corrector The IF/LF amplifier unit complete 
with mounting assembly. unit with mounting assembly. 





More than forty Air Lines and twenty Air Forces fit Marconi air radio equipment. 
Marconi airport installations are in use throughout the world. 


Lifeline of communication 


y MARCONI 


Airport and Aircraft Radio Systems 








MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
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“Far-sighted” airports need rs 
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DECCA AIR SURVEILLANCE _~ 
RADAR TYPE M % 75 MILES AT 25,000 FEET 
% HIGH PERFORMANCE 
* LOW COST 
“i * COMPACT 
eee a ‘ei 
eee % EASE OF MAINTENANCE 
% STATIC OR MOBILE INSTALLATIONS 
7 ley 
Large or small—every airport is equally concerned in 7 ~ ~ 
™ — 


the question of the safe tracking of air traffic. Decca’s 
contribution in this field is the introduction of the 

Type MR75 Air Surveillance Radar, following the already 
world-wide and established success 
of the Type 424 Airfield Control 
Radar. This advanced radar 
operates in the X-band, and offers 
first detection of large transport 
aircraft at a maximum range of 

75 miles up to 25,000 ft. ceiling. 








Never before has such a compact, 
easy to maintain, high performance 
radar of this type been made 
available at such low cost. From 
the economic as well as the 
efficiency point of view, Decca now 
puts a high performance Air 
Surveillance Radar within the 
means of all airport authorities. 


gn 


DECCA RADAR LeEADS THE WAY 


DECCA RADAR LTD e LONDON © ENGLAND 
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the 
CANADAIR 


Canada has received world-wide credit for 
the part she has played in the development 
of a strong NATO. Aside from material 
contributions to other nations she has made 
an equally important contribution to world 
peace by being strong herself . . . by keeping 
abreast of civilian as well as military pro- 
gress throughout the world. Canadair is 
proud to be a part of Canada’s strength in 
three important fields. 


3 
CANADAIR HAS PRODUCED y 
MORE JET AIRCRAFT THAN ! 
ANY OTHER CANADIAN 
MANUFACTURER 


CANADAIR and AIRCRAFT PRODUCTION 
F86 Sabre jet fighters: Canadair produces this famous fighter for the 
RCAF and other NATO air forces. The fastest flying, highest 
climbing fighter aircraft in European multi-squadron service, the 
Sabre jet has proved its superiority in actual combat. 
T33 Silver Star trainers: This Canadair-produced jet aircraft has 
, become the standard trainer for RCAF and NATO student pilots. 
Canadair CL28: This is the largest aircraft ever to be built in Canada, 
and will be used for reconnaissance duties by the Maritime Air 
\ Command of the RCAF. 


European Representative: J. H. Davis, Princes House, 190 Piccadilly, London W.1., England 


















CANADAIR and 
GUIDED MISSILES 


Canadair has long had a prominent role in 
Canada’s guided missiles program. The 
company’s experience in advanced aircraft 
systems engineering is applied to the design 
and development of these new supersonic 
weapons for the Canadian government. 





























CANADAIR and 

NUCLEAR PRODUCTS 
In this new field of activity, Canadair’s facilities 
for design, engineering, development and research 
are directed toward the production of test 
reactors for the government authority, Atomic 
Energy of Canada Limited. Canadair contributes 
to Canada’s continuing program for the develop- 
ment of non-military uses for nuclear products. 


CANADAIR , 

















LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 
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AIR TRAINERS LTD. 
Manufacturers & Suppliers 


Ez ELECTRONIC FLIGHT SIMULATORS 


‘“*TYPE’’ TRAINERS 


INSTRUMENT FLIGHT TRAINERS 
RADAR and RADAR TRAINING EQUIPMENT 


to the ALLIED AIR FORCES 
LINE COMPANIES of the World 


With a service organisation 


that spans the globe 
AIR TRAINERS LIMITED 


AVYLESBURVY & BUCKS ©§ CERSBLA BR DO 
Tel.: AYLESBURY 4611/7 


and AIR 








SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 


HELICOP-AIR - 31 RUE FRANCOIS ler - PARIS 8& - BAL. 06-83 
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offers outstanding training economy 


This side-by-side all-metal aircraft has Adop ted 
found widespread use as a primary-basic by eight 
trainer. The high training value of the 91B gover mments 


permits direct transition to advanced jet 
trainers. The aircraft can also be equipped A 


to carry light armament. 








- new four-seater - 
the world’s most versatile 
light aircraft 


This new version of the famous Saab 91 Safir has 
comfortable accommodation for four people plus 
luggage but can also be used as an ambulance 
plane carrying one stretcher case and a medical 
attendant. By removing the rear seats it can 
take a quarter-ton of freight. The 91C is also an 
excellent trainer. 


SVENSKA AEROPLAN AKTIEBOLAGET 
(SAAB AIRCRAFT COMPANY) » LINKOPING +» SWEDEN 
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Marconi Airfield Control Radar 





Type §.232 














OPERATES AT FULL EFFICIENCY IN ALL WEATHERS 
The §.232 operates in the 50 cm. band using a wavelength which is long enough 
to be unaffected by cloud and rain. This also gives more efficient radiation from 
the aerial system, thus longer ranges can be achieved for the same power output 


and aerial gain than with short wave lengths. 


CUTS OUT ‘ PERMANENT ECHOES ’ FROM MOUNTAINS, 
BUILDINGS, ETC., WHICH OBSCURE AIRCRAFT RESPONSE 
Unwanted ground clutter can be eliminated in the $.232 by an extremely efficient 
Moving Target Indicator (M.T.I.) system which feeds only echoes from moving 


objects to the display. 


IS INSTANTLY OPERATIONAL AT ITS RATED PERFORMANCE 
The S.232 is crystal controlled and the equipment can be switched on without 


any subsequent tuning. The M.T.I. system needs no time to settle down. 


Marconi Ground Radar is used by 18 Air Forces. 








The photograph above is of the 
P.P.1. display with the M.T.1. 
switched off, that below shows 
M.T.1. switched on and all un- 
wanted ground clutter elimin- 
ated. 











Lifeline of Communication 


MARCONI 
Planning and Installation of Military and Civil Radar Systems 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX, ENGLAND 











why he likes Douglas service! 
He’ll tell you ... Douglas Service people help him 





plan his inspection program by telling 
him when and where to look and alert 
him as far as possible in advance to 
potential trouble spots. 

...the permanent Douglas Field 
Service organization is available to 
supplement his own operation and 
help at all times when problems arise. 






a 





Douglas Service Division * Douglas Aircraft Company, Inc. * Santa Monica, California, U.S.A. * Cable DOUGLASAIR 


Ask a chief inspector 





Through our Field Service organi- 
zation, we maintain a continuing and 
permanent interest in seeing that 
Douglas customers achieve maximum 
utilization of all Douglas aircraft. Our 
permanent service representatives for 
commercial aircraft are located in 20 
major transportation centers through- 
out the world. 


Service 
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Only wings can help you 


The SUPER AERO is an ideal modern means of transport, fast, reliable, always ready for 
use. It is an all-metal twin-engined four-seater, valuable for business trips, private touring, 
sports, training, and often used as taxi aircraft. It will cut down your travelling time, give you 
perfect comfort and offer you all the pleasures of flying. Prospectus and demonstration 


on request. 


cows; AERO-CRAFT ZURICH 


Bahnhofstrasse 77 (Switzerland) Telephone (051) 25 55 02 
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KLM 
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THROUGHOUT THE YEARS - THROUGHOUT THE WORLD 


Some remarkable 
pioneering feats: 


KLM inaugurates the world’s oldest air 
service still maintained by the same company: 
Amsterdam-London. 


m KLM opens the first air traffic booking 


office in the world. 


—— KLM is the first to make use of air- 
cooled engines and all-metal propellers, also since 


1920 the first to introduce to the world the Fokker 
passenger planes which later on became the most 
widely used commercial aircraft in the world. 


1927 KLM makes the world’s first intercon- 
tinental charter flight: Amsterdam-Jakarta and 
-Khartoum. 


Gunrtt» KLM opens the longest air route in the 


world of that time: Amsterdam-Jakarta. 


Reset 5 XH KLM, as first airline outside the U.S., 


introduces the all-metal DC-2, wins the London- 
Melbourne Air Race handicap section. 


1936 KLM is the first European company to 
purchase the world’s most widely sold commercial 
aircraft: the DC-3. 

1943 KLM, as first non-U.S. orders 
the Lockheed Constellation. 


carrier, 


ees KLM, despite its war-shattered organiza- 


tion, is the first European airline company after 
the war to open a regular Trans-atlantic service 
to New York. 


1948 KLM is the first European company to 
put the Convair Liners into service. 


1950 KLM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. airlines. 


cogs OE KLM is the world’s first airline to operate the 






turbo compounded Lockheed Super Constellations. 























METROPOLITAN 





the newest 
aircraft on European 
services 


Switzerland's flag airline has always 
been among Europe's most progres- 
sive air transport operators. It is 
proud to be taking the Convair 
METROPOLITAN, the newest air- 
craft in European service, into opera- 
tion in June 1956, again as one of the 
first airlines. 





This 


latest aircraft type has the 
following advantages : 


@) Airborne radar, which enables 
the pilot to ‘‘see” bad weather 
fronts up to 120 miles ahead day and 
night, and to fly round them by the 
shortest route, almost without loss 
of time. 

@) Roomy, comfortably upholstered 
seats, arranged in groups of two only. 
(3) Exhaust silencer which effectively 
reduces engine noise. Additional 
new-type insulation, which eliminates 
all vibration and the already reduced 
engine noise from the cabin. 

(@) Exceptionally large freight holds 
permitting the carriage of even large, 
bulky cargo. 


SWISSAIR > 


EUROPE 


NEAR EAST 





U.S.A. - SOUTH AMERICA 


For your next trip in Europe use the 
newest aircraft with the greatest 
passenger comfort, a Swissair 
METROPOLITAN. 
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AUSSMANN, PARIS (VI 
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Pilatus 
Aircraft Works Ltd. 


Stans 


(Switzerland) 


Tel. (041) 8414 46 


PILATUS -AIR-SERVICE 


Pilatus P3 trainer In production for the Swiss Air Force 


Technical maintenance, overhauls, inspection, repairs 
and ground handling 


GENEVE-COINTRIN, TEL. (022) 335365  ZURICH-KLOTEN, TEL. (051) 937387 








N.V. HOLLANDSE SIGNAALAPPARATEN 
HENGELO (O) HOLLAND 
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BY 


LA SOCIETE NATIONALE DE 
AERONAUTIQUES bu 


6, AVENUE MARCEAU PARIS 8 








THE S.E. 3130 ALOUETTE II 








IL AND 


| MILITARY HELICOPTER 


HOLDER OF THE WORLD ALTITUDE RECORD FOR ALL CATEGORIES 


ANTITY : 


CONSTRUCTION 
SUD-EST 


TEL.: ELY 08 71 











Sand strip — Seamew base 
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Simplicity of design ensures simplicity 
of maintenance—and economy in 
initial cost and in use of spares and 
manpower. Removable panels make 
— Seamew— a tough, economical, all-weather 
submarine hunter. Airborne in a short distance from 
any rapidly constructed airstrip—or even a stretch 
of beach—the Seamew can conduct a maritime 
search with up-to-date radar equipment and use a 
variety of weapons to effect a kill. Its high 
manoeuvrability, low stalling speed and fixed shock- 
absorbing undercarriage enable the Seamew to land 
back safely after operating in weather conditions 


impossible for other anti-submarine aircraft. 

















The wheels of the Seamew can be 
swiftly changed, with differing sizes of 
tyre to suit the surfaces from which it 
operates. 





The Short answer 
is the Seamew 


Generous flap surfaces contribute to the very 
low stalling and landing speeds. The 
Seamew requires the minimum length of 
runway on emergency airstrip or escort 
carrier deck. 


READY FOR SERVICE WITH THE ROYAL NAVY 


Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 
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3 engines of increasing 
importance 





Ng 
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ELA ND A Convair 340 aircraft converted to Eland engines will be “~, 


on demonstration flights in Europe and the U.S. during this year. Another SS 
aircraft powered by Elands is the Elizabethan, converted for freighter evaluation. 











Napier Elands, fitted with auxiliary compressors for the tip-powered rotor system, 
will be mounted in Fairey’s new large transport helicopter, the Rotodyne. 


OR YX Two Napier Oryx engines are being mounted in the new Percival P74. 

Napier worked with Hunting Percival in the development of the Oryx, a 750-825 gas h.p. 
turbo-gas-generator which has been Type Tested at 780 g.h.p. This new Napier power unit 
eliminates all mechanical transmission. 


GA Z EL L la The Gazelle is another Napier engine which is going places. The first helicopters 
to be powered by Gazelles are the Westland Wessex and the twin-rotor Bristol 192. The engine 


can be mounted in any position, vertically or horizontally and can be directly 
connected to the rotor head, providing mechanical transmission in its simplest form. 


Ye, Designers and manufacturers of Rocket Engines, 
“Ra... Rocket Motors and Ramjets 
4 tthe 


RO Ne ers 
Yana 62 ee a oe FP 


N A PIE R more Power AT LOWER COSTS 


Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
D. NAPIER AND SON LIMITED - LONDON W.3 - ENGLAND 

























































/ 


y/ | 





PROVENTE Af 42 


AIR FRANCE 


operates 72 

‘Super Constellation ”’ 
services every week 
to major cities 


throughout the world \ \ 
\ 





Close networks 

inside each continent 
where agreements with 
associated airlines 
enable you to reach 

all important 

centres 


——E>_—xXx. 
AIR FRANCE 


offers sleeper chairs 

and reclining seats on 

all its long-distance services, 
beds on international services 
and private cabins on 

the “ Parisien Spécial ” 
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AIR FRANCE - AIR CREDIT 


enables you to pay for 
your journey in 3, 6, 9, 

or 12 monthly instalments. 
You fly today and 

pay tomorrow 


AIR FRANCE 


always in the forefront, 

is preparing a future worthy 
of its present. In ordering 
12 Caravelles and 10 Boeing 
707s it is one of the first air- 
lines to advance into the jet age 


SS 


Travel agencies 
and AIR FRANCE 
are at your service 
to advise you 

and prepare for 
you the best 

possible journey 


\ BFarhep 
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to 


AMERICA 
AFRICA 
ASIA 


On the whole of AIR FRANCE’s 
long-distance network you 
can be sure with 


the Soper Constellation 


of making the 
fastest and most comfortable trips 








the per CF 


the fastest aircraft 

over the longest distances 
is now in service on 
AIR FRANCE’s 
long-range network 


AIR FRANCE 


the long-distance expert 


37 years of experience and progress 
over the world’s longest network 
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Succes d hier 


qui se confirme. me 


wok 


Succés d‘aujourd hui 
qui 5‘affirmera. .. 


S.N.C.A.N. 12, Rue Béranger, Chatillon s/Bagneux (Seine) ALE 57-40 
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HIGHLY 
FATIGUING 


THIS impressively big piece 

of machinery installed at the 

ENGLISH ELECTRIC’ Research 
Department at Warton was the 

first machine of its size available 

to the aircraft industry in this 

country. 

It is a hydraulically operated and 

electrically controlled static and dynamic 
tester. For static test it can apply steady 
loads in tension or in compression of up 
to 200 tons. Its physical size makes it easy 
to do full-scale tests of substantial structural 
joints. But it is as a dynamic tester, for 
research into the vast problem of fatigue, that 
it has an almost unique value. For this 
machine can apply any required load up to 
100 tons at any required frequency up to 


ENGLISH ELECTRIC 


Pliage aha 


QUEENS HOUSE, KINGSWAY, LONDON, W.C. 2 


500 cycles per minute. You might think that 
when 100 tons is vibrating 600 times per 
minute, all hands at Warton have to stop 
work to prop up the building. You would be 
wrong. You have to put a hand on the 
machine before you can feel whether it is 
running or not. 

With equipment like this at the disposal of 
a design team wedded to the principle that 
knowing is better than guessing, ENGLISH 
ELECTRIC are uniquely equipped to do those 
months of arduous finding out on the ground 
which will later save some of the more 
arduous years of trying out in the air. 


Partners in Progress with Marconi and Napier in 
THE ENGLISH ELECTRIC GROUP 


Design starts from an attitude of mind 
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THE 1.A.T.A. CLEARING HOUSE in London reports on increase of 27% in international business transacted be- 
tween the world's scheduled airlines during 1955 as compared with the previous year. Interline revenue accounts 


handled totalled $366, 140,000. 


8 O.A.C.'s TOP MANAGEMENT has been re-organized following the resignation of Chairman and Chief Ex- 
ecutive Sir Miles Thomas (cf. "What's in the Air?" in this issue). In making his new appointments, Transport 
Minister Harold Watkinson has aimed at separating the posts of Chairman and Chief Executive. Banker Gerard 
d'Erlanger has been made unpaid part-time Chairman, and Sir George Cribbett full-time Deputy Chairman. On 
the other hand, Lord Rennell of Rodd has resigned as part-time Deputy Chairman, and Lord Burghley's appointment 
as part-time Director has not been renewed. The post of Chief Executive still remains to be filled, and rumour 
has it that the choice will probably fall on Basil Smallpeice, at present Financial Comptroller. 








A SABENA DELEGATION has recently returned froma visit to Moscow for discussions on air transport between 
Beigium and the Soviet Union. On his return, Managing Director Willem Deswarte stated that the Soviet Govern- 
ment had agreed in principle to the establishment of a direct air service between Brussels and Moscow. A number 
of technical questions remained to be solved before official negotiations could begin between the governments of 





the two countries. 


SIX FOKKER F.27 FRIENDSHIPS have been ordered by Frontier Airlines Inc., the third U.S. airline to choose this 
aircraft type. They will be built under licence by Fairchild Engine and Airplane Corporation. 





A_JETAGE PLANNING GROUP to work with industry and Government on problems which civil jet transports are 
expected to create has been set up by the U.S. Civil Aeronautics Administration. Members of the group will in- 
clude representatives from the C.A.A. Offices of Airports, Safety and Airways. The group's starting point is a 
preliminary list of 100 problems, developed as a result of the C.A.A. Jet Symposium held last January. To keep 
all concerned informed on progress made and problems remaining, a quarterly report will be issued on the group's 
activities. 

CAPTAIN EDDIE RICKENBACKER, Chairman of the Board of Eastern Air Lines, has been appointed by President 


Eisenhower a member of the National Advisory Committee for Aeronautics. He succeeds to the vacancy caused 
by the death last January of Ralph $. Damon, President of Trans World Airlines. - The committee has a total of 











17 members. 

THE U.S. AIRCRAFT INDUSTRY delivered 537 civil aircraft to a total value of $22,100,000, and 930 engines valued 
at $6,800,000 in January 1956. Order backlog for civil aircraft with an airframe weight of 3,000 Ibs. and above 
was 802 at the end of January, an increase of 230% compared with January 31st, 1955. 

LOCKHEED AIRCRAFT CORPORATION announces that total orders for the turboprop Electra are as follows: 40 

for Eastern Air Lines, 35 for American Airlines, 23 for National Airlines, 12 for K.L.M., 9 for Braniff Internation- 
al Airways and 9 for Western Air Lines. 


LINK AVIATION INC. has received an order from Douglas Aircraft Company for a DC-8 flight simulator costing 
more than $1,000,000. Douglas will use the simulator to train its own pilots and to provide pre-flight familiariza- 
tion for pilots of the airlines which have ordered DC-8s. Another DC-8 simulator is being built by Curtiss-Wright 


Corp. for United Air Lines (cf. elsewhere in this issue). 
LEAR ELECTRONIC GmbH is the new German subsidiary of Lear Inc., Santa Monica, California. Offices are at 
Munich-Riem Airport. 


THE NOISE PROBLEM created by jet aircraft can be solved, according to Matt Miller, Douglas acoustical expert. 
Douglas has already made substantial progress in its efforts to reduce the noise level of jet engines, and continuing 
success along these lines is anticipated. A sound reduction of 18 to 25 decibels is aimed at, and practical devices 
achieving a 12 to 15 decibel reduction already are in existence. Three years of development remain and “these 


will be years of much progress". 














* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 





BRISTOL DE MEXICO S.A. de C.V. is a new subsidiary of Bristol Aeroplane of Canada (1956) Ltd. It will oper- 
ate an engine overhaul base. 


SHELL SWITZERLAND has just celebrated its 50th anniversary. Founded under the name of Lumina S.A. on April 
2Cth, 1906 in Geneva, with a share capital of 1C0,CCO Swiss francs, the company became general agents for all 
Shell products for the whole of Switzerland during the twenties. Share capital was raised to 7,50C,0CO francs, and 
headquarters moved to Zurich. In 1949 the company changed its nome to Shell Switzerland. 


AIR FRANCE'S THREE COMETS are to be taken over by the Royal Air Force, after long negotiations between the 
British Ministry of Supply and the French flag airline. The price agreed on has not been revealed, but according 
to Interavia's Paris Correspondent it is relatively modest. The transfer is in no way prejudicial to Air France's 
claims against de Havilland. The R.A.F. will not, however, take over U.A.T.'s two Comets, which it considers 
to have completed too many flying hours. 

THE PROPORTION OF FORMER LUFTWAFFE PILOTS who are considered suitable for conversion courses is disap- 
pointing, according toa preliminary survey by the German Defence Ministry. It has been found that only about 
35% would make suitable candidates for refresher courses on piston-engined aircraft and 15% for training on jet 
aircraft, while 40 to 50% are not suited for any sort of flying duties. It is feared that a survey of young recruits 
who have not seen military service previously will be even more disappointing. 














THE U.S. ARMY will in future be responsible for training its own flying personnel. Thus it seems that one of the 
major disputes between the Army and the U.S. Air Force has been settled in favour of the Army. The new arrange 
ment will not, however, modify current roles and missions of Army aviation. Hitherto Army flying training was car 


ried out by the Air Force, which jealously guarded the privilege. 


THE LAST SAAB-29, popularly called the "Flying Barrel", was recently delivered to the Royal Swedish Air Force. 
It was an S 29C photographic reconnaissance machine. The Saab-29 has been built in larger numbers than any 
other Swedish aircraft, but the exact figure is still a secret. Some observers believe it to be as high as 600 to 700. 


Five different versions of the Saab-29 have been supplied to the Air Force. 


FREDERICK B. RENTSCHLER, Chairman of United Aircraft Corporation, died suddenly at Boca Raton, Florida, on 
April 25th at the age of 68. From 1919 to 1924 he was General Manager and President of Wright Aero. Corp., 
Paterson, N.J. He played an important part in the foundation of Pratt & Whitney Aircraft Corp., Hartford, Conn. 
and from 1925 to 1933 he was its President. Since 1935, he had been Chairman of United Aircraft Corp. 











TREVOR GARDNER, who in February resigned in protest as Assistant Secretary of the Air Force for Research and 
Development has returned to Hycon Manufacturing Co., Pasadena, Calif., as Chairman of the Board of Directors. 
He had been President of the company until he moved to Washington in 1953. 


* 





WORKSHOP BRIEFS. . . 


Taxi tests in the SE.212 Durandal delta-wing supersonic fighter of S.N.C.A. du Sud-Est have been completed, 
and the aircraft has been taken to Brétigny Flight Test Centre for flight testing under the supervision of Major 
Carpentier. * Legnami Pasotti, of Brescia, plans to build a new four-seat Pasotti F.9 Sparviero with Continental 
O-470 engine. The F.9 was designed by Engineer Stelio Frati. * A 1956 model of the four-seat Helio Courier 
with improved equipment and performance is announced by Helio Aircraft Corp., Norwood, Mass. Cruising speed 
167 m.p.h. at 70% power and 8,500 ft.; economical cruising speed 157 m.p.h. at 60% power; range 745 miles 
with fuel reserves for 45 minutes' flying. Engine isa 260 h.p. Lycoming, as in the earlier model. * A.N. 
Tupoley stated in London that the Russian aircraft industry is working on a four-engined turboprop commercial 
transport for 170 passengers. Spring 1957 is given as date for beginning of flight tests. * DEUTAG-Mischwerke, 
Cologne-Deutz, has developed a kerosene-resistant joint-filling material for jet aircraft runways. * More than 
100 of the new Grumman F9F-8T Cougar two-seat fighter and fighter trainer (derived from the F9F-8 single-seat 
fighter) have been ordered for the U.S. Navy. First deliveries are scheduled for the summer of 1956. * Cross 
Country is the designation of a new series of low pressure aircraft tyres for take-off and landing on grass runways, 
made by Kléber-Colombes, Paris. * The U.S. Aircraft Owners and Pilots Association has asked the Civil Aero- 
nautics Board to establish special standards for visibility from pilots' cockpits in future civil aircraft. Insufficient 
visibility, they maintain, is the cause of many mid-air collisions. Out of six airliners recently investigated, not 
one met the minimum requirements recommended by a committee of the Society of Automotive Engineers. 
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Who Is Going to Fly the Things? 


Taw is no lack of topical subjects for discussion. 


West-East talks on the limitation and control of armaments have been 
going on in London for several weeks. 


Meanwhile, those responsible for the most recent rearmament pro- 
gramme in the West, namely in West Germany, appear to be more or 
less marking time. Should there be universal conscription, as proposed 
by the Adenauer Government but not altogether welcomed by public 
opinion, or an Army of professional soldiers, which might perhaps be 
more justified by developments in the world political situation during 
recent months? For the German leaders this question is overshadowed 
by concern for German re-unification, which has for long received only 
dilatory attention. 


Then there is another subject of interest, though perhaps not of 
world-wide significance. The impression is growing that some kind of 
re-organization “‘at the summit” is being prepared in many large inter- 
national airlines. The first generation of air transport leaders, who built 
up the business after World War I, seems to be approaching the age 
when some are called away by a higher Power and others find it expedi- 
ent to transfer from active management to the board of directors. Men 
like Plesman and Braniff—to mention only these two—died in harness. 
Others who have also given of their best are no longer in robust health. 
Still others have tired of battling with bureaucrats and are moving to 
industry. Examples are Peter Masefield of B.E.A. or, perhaps an even 
more striking case, Sir Miles Thomas of B.O.A.C. 

Certainly—topics are not lacking. 


Purely externally, aviation seems to be in excellent shape. Air fleets 
are growing, engines becoming more powerful, airframes increasingly 
refined, and budgets—both civil and military—are being adapted to 
increased requirements. 


Can the men who are to operate and service the new technical master- 
pieces also meet these demands? Ultimately the question is not one of 
ability but of necessity. 


The reader will find, for example, in this issue an article by /nteravia 
Study Group for which the Editors have chosen the title “Air Bases in 
the Sky”. So long as, despite all talk of arms limitation, the world still 
has to live under the military threat of a surprise attack, there is logically 
only one way of averting an onslaught from the air, namely constant 
alertness. This is difficult to achieve on the ground, since the attack may 
come at supersonic speed. The U.S. Air Force’s programme therefore 
includes the principle of a constant aerial watch and permanent opera- 
tions by the flying units as the best guarantee of their safety. This makes 
heavy demands on the number and ability of crews. 


This watch in the air—which may one day grow into the permanent 
mutual air reconnaissance proposed by Eisenhower—is conducted by 
Continental Air Defense Command’s early warning aircraft. And Strat- 
egic Air Command’s bomber wings practise constant operations. How 
these are organized and what the crews have to perform is described in 
an article which quotes the S.A.C. Commander at length. 
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Finally, the reader’s attention is drawn to two pages which lift the 
veil from an American secret of several years. The Lockheed F-104 fighter, 
an aircraft almost without wings which virtually shoots through the air 
on its power plant alone, suggests even to the layman that its helmeted 
pressure-suited pilot can no longer be measured by conventional flying 
standards. Pilots of such aircraft are subjected to constant mental and 
physical breaking tests. 


A new generation of air and ground crews is on its way. These are mature 
men, and no longer sports-loving youngsters. Only fully adjusted men 
with long technical and flying experience can handle the new equipment, 
which engineers have developed with the aid of electronic computers 
and now make available to air forces at an increasingly high cost. 


Today there is scarcely a single airline that is not worried about where 
its future crews are to come from. The same applies even more critically 
to air forces throughout the world. Hence, recruiting and training 
programmes are well to the fore. 


In the boom conditions existing all over the world today many young 
men or fathers of families are more attracted by well-paid prospects in 
industry and trade. No air force in the world has sinecures to give 
away. Thatfirst-rate crews come forward and voluntarily submit them- 
selves to theseverest physical and psychological trials speaks highly for 
their human qualities. 


Instead of constantly singing the praises of engineering progress, it is 
well to turn attention from time to time to the men without whom the 
greatest technical masterpiece would remain dead matter. EEH 
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Air Bases in the Sky 


Fewer aircraft but more men 


BY IEHNTFTRBRAVIA BTUVUGT 


““ 


Nactear air bases in the sky?” is the title 
under which Roscoe Drummond discussed in 
the “New York Herald Tribune”? an article 
from “The Town Journal”: “Droning con- 
stantly through the thin, cold air 40,000 feet or 
more above the ground is a fleet of Strategic 
Air Command intercontinental bombers, 
manned by hand-picked, well briefed crews, 
provided with pre-assigned targets—and loaded 
with atomic bombs. Routinely, night and day, 
they are refuelled high in the sky. For an idea 
of their payload, bear in mind that ten of 
them could shower more explosive destruction 
than was delivered over Germany during the 
whole of World War II. And we have many 
times ten planes flying that grim, lonely patrol 
for peace.” 


Thus, continues Roscoe Drummond, the United 


States is maintaining nuclear air “bases” in the sky. 
In the age of the atom and the intercontinental 


1 Of January 21st, 1956. 


For special long-range missions by the Boeing B-47 
that must be carried out without in-flight refuelling, 
huge jettisonable auxiliary tanks (with automatically 
operated recovery parachutes) are used. 




















GROUP 


Stratofreighter flying tanker. 


missile, technical progress is so fast as to be 
beyond the grasp of the ordinary man. The 
vertical or oblique take-off stage is apparently 
out of date before even being reached. Vast 
bases with long concrete avenues bordered by 
acres of buildings and hundreds of aircraft 
have already been superseded by an intangible 
“ground organization” in the air. Aircraft are 
airborne, crews living in space and winged 
tankers pouring tons of fuel into the tanks of 
bombers on permanent operations. And when 
the bombers land, after twenty-four or forty- 
eight hours of patrol, to enable technical 
maintenance to be carried out and crews to 
go off duty, other machines will have taken 
to the air to replace them and keep constant 
watch. If all this is so, then ground organization 
has already been reduced to zero. Yesterday, 
military aircraft spent eighty percent of their 
existence on the ground. Today, the ratio is 
apparently reversed, since they remain earth- 
bound only long enough to repair the damage 
due to wear and tear. 


The slow Boeing KC-97 piston-engined tankers are to 
be replaced by a fleet of high-flying jet-powered Boeing 
KC-135 Stratotankers (sister type to the civil 707 Strato- 
liner) now in production. The Stratotanker will be used 
in particular for refuelling S.A.C.’s B-52 eight-jet 
bomber and will be fitted with a streamlined flying 
boom (here seen in retracted position). 


In-flight refuelling of a Boeing RB-47E Stratojet of the U.S. Air Force’s Strategic Air Command by a Boeing KC-97F 


The American journalist then describes the 
reasons for such a vast undertaking: ““There 
will almost certainly be no nuclear war unless 
it is begun by a surprise attack, since only a 


surprise attack would have any chance of 


averting massively destructive retaliation. 
Therefore, the best way to avert a surprise 
attack and thus prevent nuclear war is to make 
it unmistakably clear that no surprise attack 
could prevent retaliation, that the retaliatory 
hydrogen-laden planes could not possibly be 
immobilized. Thus, nuclear air bases in the sky 
would be a powerful deterrent to war.” 


* 


We are living in an age when the unexpected 
is an everyday occurrence. Not so long ago 
the first Soviet atomic bomb exploded—two 
years before the expected date. More recently 
still, a Russian long-range missile raced through 
the Siberian skies when it was believed to be 
still in the design office. Tomorrow, Strategic 
Air Command’s bases may be struck by an 
inter-continental ballistic missile rushing 
towards the earth at several tens of thousands 
of miles an hour. If the statements in “The 
Town Journal” are correct, they mean that the 
Pentagon has considered it advisable today 
to take precautions which may become essen- 
tial tomorrow. But the Pentagon denies the 
report. In the London “Times” of February 
4th, 1956, the Washington correspondent 
wrote: “In a global war, the first few days 
would probably be decisive, says Mr. Quarles, 
Air Force Secretary. This statement brought 
to mind also the earlier words to the same con- 
ference from General Twining, the Air Force 
Chief of Staff, who insisted that all air weapons 
must be instantly ready—which some took to 
imply that aircraft of the Strategic Air Com- 
mand might patrol the skies at all times, laden 
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Range combined with speed for long reconnaissance: A ten-engined Convair RB-36 of 10,000-mile range acts as the mother aircraft for a Republic RF-84F Thunderflash 





armed reconnaissance aircraft, whose own range is 2,000 miles and speed 650 m. p. h. In the event of a major conflict, any area in the world could be photographed by using 
this kangaroo combination, known as FICON. The Thunderflash can not only “‘take off’? from the mother aircraft but also re-attach itself for the return trip. 


with atomic bombs, although the Air Force 
has recently denied rumours that this is current 
practice.” 


...Current practice?... This permanent 
state of alert is thus not observed constantly, 
according to the U.S.A.F. Staff, but has 
reportedly been used during exercises and 
could doubtless be re-introduced at short notice. 


* 


This is a revolutionary strategic concept. It 
no longer bases the safety of the reprisal air 
forces on their dispersal on the ground but on 
constant movement extended to the three 
dimensions of space. It has been made possible 
by the very great endurance of the intercon- 
tinental bomber and by the perfection of in- 
flight refuelling techniques. It is justified by 
the concern felt by experts across the Atlantic 
over the efficiency of the radar warning system. 
In his article Roscoe Drummond writes: “We 
don’t know how much of a warning against 
oncoming planes we would get from the radar 
screen.” It is obvious that—if this warning 
were very short, and it could be zero in the 
case of attack by long-range ballistic missiles— 
“perpetual motion” by the reprisal air units 
would provide an effective answer and a 
definite deterrent to any aggressive impulse. 


Protesting against the inadequacy of the 
resources available to Strategic Air Command, 
the Alsop brothers? last year gave General 
LeMay’s strength in modern bombers as 350 
B-36s and 1,500 B-47s. The B-36s are now being 
replaced by Boeing B-52s, and the wings are 
being reorganized so that the total number of 
heavy first-line aircraft per unit will be greater. 
For the sake of argument it can be estimated 
that within two or three years S.A.C. will have 


? New York Herald Tribune, of July 26th, 1955. 
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a fleet of 400 long-range and 1,500 medium- 
range bombers. Allowing for aircraft to be 
withdrawn for technical maintenance, it is 
usual to assume the number permanently 
available for operations as 75% of the total 
strength, which would make 300 B-36s and 
B-52s and 1,100 B-47s in this case. But not all 
of these aircraft could constantly be in the air 


without defeating the object envisaged and 
without leading to so much wear and tear on 
both equipment and personnel as would 
produce almost the same result as if the units 
were left on the ground and fell victims to a 
surprise attack. However, it would not be 
impossible to organize crew training in such 
a way as to ensure that a substantial proportion 


The U.S. Air Force’s global network of bases and theoretical warning periods for the various base regions. Within the 
1,100-mile region in the immediate neighbourhood of the Eastern bloc (dark shading) the warning available against 
hostile jet bombers would be at most two hours; in the next 550 miles (light shading) at most three hours. U.S. Air 


Force bases are indicated by triangles. 




























































































Sample collection of the aircraft provided for the air defence of the North American continent: Lockheed RC-121D radar picket aircraft, with the Lockheed F-94 (left; 
48 rocket projectiles) and Northrop F-89D (right; 104 rocket projectiles), both two-seat fighters, and the North American F-86D single-seat all-weather fighter (rear; 24 rocket 


projectiles). These three subsonic fighters are now being replaced by supersonic fighters of the ‘‘century series’’: 


Convair F-102, Lockheed F-104 ete. 


of S.A.C.’s fleet would be in the air at any given 
time. It would suffice, for example, for one 
aircraft out of four to be in flight to rescue a 
fleet of more than four hundred bombers from 
destruction. In the thermonuclear age four 
hundred aircraft represent a tremendous 
destructive potential. Their normal range is so 
great that in-flight refuelling is a valuable 
method of training rather than a necessity to 
safeguard aircraft by prolonging their endur- 
ance. It follows that the relatively small number 
of tanker aircraft in the U.S. Air Force (around 
600 KC-97s) does not hinder the adoption of 
a safety policy based on perpetual movement. 


In short, it would suffice to apply to the $.A.C. 
units the same principle as has long been in use in 
commercial aviation, where successful operation 
depends on intensive utilization of air fleets. lf only 
half of Strategic Air Command’s aircraft spent 
ten hours out of every twenty-four in the air, 
nearly one quarter of its total strength would 
be airborne at any one time. Admittedly, if this 
plan were adopted, each aircraft would perform 
an average of some 1,800 hours of flight a 
year. Supplies of such items as power plants, 
instruments and equipment of all kinds would 
have to be reorganized on the same lines as 
followed by the airlines for their technical 
maintenance. The idea of an air force at rest, 
wear and tear on which is kept low by limiting 
flying activity to the requirements of crew 
training, would have to give way to a concept 
that is entirely new to the military. 


Thus the problem is primarily a financial one, 
since the technical difficulties can as easily be 
overcome by the military as they have long 
been by civilian operators. But an honest 
accountant should weigh the alternatives 
facing the military staffs as follows: 


334 


— either to assemble the maximum number of 
reprisal aircraft and accept the possibility 
that a large percentage of them may be 
destroyed in a surprise attack. In this case 
the equipment escaping destruction would 
have to be sufficient to avoid that, as 
Drummond puts it, “the only reply would 
be like a feeble fling of an injured arm.” 


— or else reduce the size of the reprisal force 
and take steps to diminish considerably 
its vulnerability. 


It is not certain that the second solution would 
be much more costly than the first, especially 
as the great increase in destructive power that 
could be obtained by using thermonuclear 
weapons would in any case permit a reduction 
in the number of strategic aircraft needed to 
strike a decisive blow at even the most power- 
ful of coalitions. Airline experts will find in 


Personnel strength of the Western Powers’ air forces in 
the period 1945 to 1960. A — disarmament period after 
World War II; B beginning of rearmament; C 
reduced personnel requirements due to the introduction 
of atomic weapons; D — rapid increase in crews necessi- 
tated by the new concept of ‘perpetual movement’’; 
E — renewed flattening of personnel curve after the 
general introduction of robot weapons. 






































North American F-100 Super Sabre, McDonnell F-101 Voodoo, 


the second solution an unexpected parallel 
between the air force and the civil fleet. Just 
as an airliner pays only when it “produces” 
ton-miles, so the reprisal aircraft could play its 
part only if it escapes a surprise blow by spend- 
ing the major part of its operational life in the 
air. 


Whether the aircraft taking part in this vast 
safety patrol carry nuclear weapons or not is 
of secondary importance. What is important 
is that they should escape destruction. They 
could always go and fetch their explosive loads 
before setting off on their reprisal mission, 
since it is highly unlikely that all stocks would 
be destroyed in a first attack. 


* 


When questioned on the air defence of the 
United States three years ago%, the experts 
stated that they had no effective defence 
against A-bombs, but could prepare one. A 
year earlier, Generals Bradley and Vandenberg 
had estimated that no more than 20%, or at 
most 30%, of an attacking force could be 
knocked down before reaching its targets in 
American territory. Since then great progress 
has no doubt been made in all fields of defence 
organization, but if the report in “The Town 
Journal” is correct it would seem that an 
additional precaution has been found to be 
essential, regardless of cost. 


According to the “New York Times” of 
May 29th, 1955, the American bases outside 
the 48 States and capable of being used as a 
spring-board for S.A.C. bombers are situated 
as follows in relation to their nearest Red 
frontier: 


* The Saturday Evening Post of March 2Ist, 1953. 
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Average distance 
(in miles) 


Country No. of bases 


Japan 12 500 
Korea 4 310 
Okinawa 2 310 
Arabia 1 745 
Libya 1 995 
Morocco 5 1,675 
Spain 4 1,240 
France 8 620 
West Germany 12 185 
United Kingdom 17 745 
Iceland 1 1,430 
Greenland 3 “tid 
Labrador 1 3,230 
Newfoundland 2 3,290 
Alaska 3 500 
Bermuda 1 5,000 
Puerto Rico 1 5,280 
Total 78 


These distances vary considerably, and— 
provided the detection services function cor- 
rectly—the amount of warning received, which 
so much concerns the “New York Herald 
Tribune” columnist, will naturally vary roughly 
with the distance. In other words, permanent 
movement in the air would become more 
necessary as the distance from enemy bases 
diminishes. The same holds true for tomorrow 
when long-range guided and ballistic missiles 
are in existence. The physicists tackling the 
difficult problem of providing defence against 
such weapons and designing missiles capable 
of climbing to intercept projectiles diving 
towards their target at speeds exceeding Mach 
15, demand at least the time to “acquire” the 
projectiles in their detection and interception 
control equipment. They agree to try and stop 
a shell at full speed but ask that they be given 
the longest possible enemy trajectory to work 
on. 


If reprisal air units were deployed near the 
Iron Curtain, they would have to be kept in 
Further 
potential enemy sources of aero-nuclear power 


constant movement. away from 
less permanent movement and more movement 
on prior notice would be needed, provided, of 
course, that the time required to organize this 
movement did not exceed the amount of 
warning available. Yet, according to “The 


Town Journal”, it is the Strategic Air Com- 


Radar screens (foreground) and plotting boards (background) at the U.S. 


Tyndall Air Force Base, Panama City, Florida. 





























U.S.A.F.’s 


all-weather fighters, 
U.s. Army Nike batteries (each comprising four Douglas/ 
Western Electric Nike anti-aircraft rockets) are used to 
protect industrial centres in the United States. Six to 


In addition to the 


eight Nike batteries are grouped together with an 
automatic electronic control centre (‘‘Missile Master’’) 
to form a defensive unit. 


mand units stationed on Federal territory, 
namely those farthest away from attack, that 
base their safety on constant motion. This is 
probably because they form the essential part 
of the air forces designed to deter aggression 
and because only their destruction could have 
decisive results. 


All the answers that have been found to 
Roscoe Drummond’s “Can the 
United States sustain a surprise hydrogen bomb 
attack and still be able to retaliate decisively ?” 
arrive at the same result: am increase in resources 
and hence in appropriations for the armed forces. lf 
the military recommend greater dispersal of 
installations, new construction and probably 
additional personnel will be needed. If, as 
Vannevar Bush demands, the electromagnetic 
detection and warning service is to be improved 
and the radar stations permanently manned, 
new techniques and new specialists will have 
to be used. If, finally, a large portion of the air 


question: 


Air Force’s Aircraft Controllers School, 


















































units are to seek refuge in the sky, the air forces 
will have to adopt a ratio of crews to aircraft at 
least equal, if not superior, to that employed by 
the civil airlines. Technical maintenance will 
also have to be organized on similar lines in 
order to permit a much higher daily rate of 
utilization than is today customary. 


And if, to make assurance doubly sure, a 
combination of all these solutions is considered 
—without counting the reinforcement of air 
defence with its systems of guidance, its aircraft 
and its anti-aircraft missiles—the result would 
be almost a complete reshufHe of the present 
organization of conventional air forces, It was 
no doubt because he had the scope of these 
new commitments in mind that the United 
States Secretary of the Air Force stoutly 
defended his budget, even though it is equal 
to almost as much as the Army and Navy 
budgets together. 


The paradox of this accelerated technical 
development is that, if it does not necessarily 
entail a numerical reduction in air and ground 
equipment, é¢ will require a growing number of 
specialists. The constant advance towards technical 
means of defence and reprisal will not reduce man- 
power but increase it. From the moment when 
total surprise becomes militarily possible, a 
country like the United States, who cannot 
follow any policy but a purely defensive one, 
must remain constantly on the alert. Such 
permanent vigilance involves a high cost in 
men. If ““The Town Journal’s” statements are 
correct, Strategic Air Command must have a 
very much larger number of crews than the 
ratio of less than two pilots per aircraft usual 
in the air forces. 


If Royal Air Force Bomber Command 
adopted such radical solutions as Strategic Air 
Command is credited with by the American 
press, similar needs would no doubt be created, 
as regards both flying personnel and technical 
supply organization for equipment with a fast 
“turn-round.” 


Though common to the twoN.A.T.O. atomic 
bomber forces, these requirements are obvi- 
ously not as imperative for the units of the 
other Allies, which would operate with con- 
ventional weapons and thus form a less vital 
target. Nevertheless, whether it is a question 
of the organization set up across the Atlantic 
under project “Lincoln” or of the protection 
of Europe, air defence in order to be effective 
requires the same constant vigilance and con- 
sequently the same increase in air crews and 
technicians. And this new requirement becomes 
more obvious the closer the areas to be pro- 
tected are to the Iron Curtain and the nearer 
the missile age approaches. For a long time to 
come—since the cold war cannot be ended by 
a wave of a magic wand—co-existence will be 
based on a combination of complex aerial 
weapons and sufficient manpower to operate 
them on a permanent basis. 











Training for Global Efficiency” 


BY INTERAVIA’S WASHINGTON CORRESPONDENT 


The gruelling and exacting role the Strategic 
Air Command’s mature men play in manning 
the world’s most powerful air fleet leaves 
nothing to chance, and after ten years the 
returns show nothing less than perfection. 


True, S.A.C. faces tough personnel prob- 
lems, but these are no different from those 
which earlier U.S. striking forces had to 
contend with—namely, competition with 
industry’s higher paying jobs. 


Still, S.A.C.’s 200,000 men who live, breathe 
and think life 50,000 feet above the earth’s 
surface—sometimes 40 hours or more at a 
time—are in some respects as remote from the 
trials and tribulations of other services as the 
comparable missile man is from the vanishing 
infantry trenchman. 


S.A.C. air crews are always on alert and 
always in training. Absence from the crew 
ready-room, except for official leave, rarely 
extends over more than 30 minutes during 
working hours. It is this dogged, disciplined 
assortment of men which is responsible for 
fifty-one of the 137 wings approved for the 
U.S. Air Force. Their mounts are the heavy 
and medium bombers, the reconnaissance air- 
craft, the strategic fighters, flying tankers and 
cargo planes. To perform their mission 
effectively and with perfection, S.A.C. men 
have a single creed—precision. 


* Cf. also “The U.S.A.F. Strategic Air Command,” 
Interavia No. 8, 1954, pp. 512 —514; and ““SAC-CONAD- 
BALMI,” Interavia No. 9, 1955, pp. 670 —679. 


Mainstay of S.A.C. still is the Boeing B-47 Stratojet 
six-jet medium bomber, more than 1,200 of which have 
been built to date by Boeing Airplane Co., Lockheed 
Aircraft Corp. and Douglas Aircraft Co. 








Today ‘‘the generals’ job must be to prevent war,” 
says General Curtis E. LeMay, Commander-in-Chief of 
U.S.A.F.’s Strategic Air Command. 


S.A.C. has more than 30 U.S. domestic 
bases and 10 active operating bases overseas, 
and if General LeMay cannot make immediate 
contact with any crew throughout the vast area 
S.A.C. operates in, there is a loud rumble out 
of headquarters at Offutt Air Force Base near 
Omaha, Nebraska. 


S.A.C. is a high priority outfit. In the words 
of one of its senior officers, a man who helped 
shape its early pattern, it is a place in the Air 
Force where most men would like to be. 
“Everyone likes to play on the first team,” 
he explained. ““That’s why S.A.C. is a precision 
outfit.” 


S.A.C.’s boss, General Curtis E. LeMay, 
tells it this way: “* The Boeing B-47 Stratojet is a 
six-jet, swept-wing medium bomber in the 600 mile 
per hour class. It carries a crew of three, and its range, 
through the use of in-flight refueling, is governed only 
by the limits of physical endurance of the crew. This 
limit has not been defined, nor are we especially 
interested in finding out what it is. A B-47 has flown 
for 47 hours and 30 minutes, covering a distance of 
over 21,000 miles, or just a little less than the 
distance around the world at the equator. This is a 
longer flight than strategic bombardment operations 
will require, as routes to and from all possible military 
targets will be considerably less than this in total 
distance. In combat, they will operate from advanced 
bases when available in order to reduce turn-around 
time. 


“The new heavy jet bomber, just coming into the 
S.A.C. inventory, is the Boeing B-52 Stratofortress. 


The Boeing B-52 Stratofortress eight-jet intercontinental 
bomber is now coming into service with S.A.C. 
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Convair’s B-36 ten-engined intercontinental bomber has 
been S.A.C.’s main deterrent weapon since war’s end, 
is gradually being replaced with B-52s. 


This is also a swept-wing bomber, powered by eight 
engines, in the 650 mile per hour class. It has a range 
of more than 6,000 miles without refueling, and is 
capable of being refueled in the air. The B-52’s 
ceiling is over 50,000 feet, and its gross take-off 
weight is more than 350,000 pounds. This aircraft 
will eventually replace the Convair B-36. 


“The B-36 is an airplane that has justified itself 
fully in the years since World War IT and is even now 
an important part of the force’ although we are 
beginning to retire some of the older ones. It is the 
biggest operational bomber in the world and is fully 
capable of carrying out the bombing missions to which 
it is assigned. It has a true intercontinental range 
without refueling—which means that it can attack 
enemy targets from bases in the United States and 
return to a friendly base. 


‘These three bombers—the B-36, the B-47 and 
the B-52, along with the F-84F strategic fighter— 
represent a qualitative superiority over the equivalent 
combat aircraft of any other nation, and they are 
serviced and flown by a dedicated, professional corps 
of airmen second to no group in the world.” 


So systematic and routine has S.A.C.’s role 
become that LeMay says moving an entire 
combat wing compares to picking up one U.S. 
major domestic airline, moving it across the 
ocean, and placing it back in operation all 
within a matter of hours. This is accomplished 
by routine training deployment, and it gives 
combat crews experience not attainable any 
other way. 


“We know,” General LeMay says, “that a crew 
which cannot find and hit an assigned target in a dress 
rehearsal for combat will not, in all probability, be 
able to do it in wartime. We, therefore, score all 
combat crews on their proficiency, which must be 
demonstrated and graded at regular intervals.” 


Unquestionably S.A.C. men are the best in 
the business because they are the best trained. 
Training ranges from the elementary survival 
code to the precise bombing marksmanship 
techniques. 


Like wartime officer candidate schools, 
S.A.C. “washes out” men and returns them to 
other units. Last year the most strenuous train- 
ing yet given Air Force men came in the so- 
called “survival school” at Stead Air Base near 
Reno, Nevada. Alarmed mothers, incensed by 
reported inhuman training, besieged defense 
officials and congressmen. The latter were quick 
to respond and called for an explanation. 


Strangely enough, no one seemed to remem- 
ber that S.A.C. started the school ten years ago. 


B-52s are being quantity-produced by Boeing Airplane 
(‘o. at Seattle and Wichita. 
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Continuous training is the clue to S.A.C.’s bombing 
precision. A B-47 crew, consisting of pilot, navigator 
and bombardier, about to climb aboard its B-47 bomber. 





More complicated than the B-47 is the Convair B-36. 
Picture shows the flight engineer at his control panel. 






LeMay’s predecessor and first commander of 
S.A.C., General George C. Kenney, believed 
a high flying crew, passing through many 
climates and over countless types of terrain on 
a single run, should have at least a fighting 
chance to survive if its plane came down. To 
this end training amounted to literally kicking 
men out of the back end of a truck in the desert 
and telling them to get home without being 
captured. Some were captured, others learned 
to live on weasles, snakes and bugs. No one 
complained and it became routine training— 
that is, until the less hardened Air Force men 
discovered this on their training menu. 


S.A.C. training is as unique as it is trying. 
Take, for instance, the oxygen battle while 
cruising ten miles above the earth’s surface. 
The story is told of one pilot desiring to 
illustrate a point to a buddy some 35,000 feet 
up. He cut off the, oxygen supply of his friend 
and then asked him to write his name, rank 
and serial number as many times as possible. 
The latter turned a pale blue and methodically 
wrote his name several times before the pencil 
fell from his hand. The tanks were switched 
on and the pilot quickly recovered. S.A.C. 
instructors continuously drive home the point 
that the danger lies at high altitudes when the 
oxygen equipment fails and disaster takes place 
before the fault is discovered. 


At this high altitude, training includes 
“reverse breathing.” This amounts to oxygen 
being pumped into the mask under pressure, 
making it necessary for an individual to exhale 
if he wants to breathe in. The uncomfortable 
low ambient pressure can even be fatal if the 





















from a KC-97 Stratofreighter tanker. 


air crew member contracts the “bends” caused 
by nitrogen bubbles forming in the joints. The 
speedy descent can also produce popping in 
the ear drums never before experienced. At 
altitude a small filling in one’s teeth, where 
small air pockets expand against exposed ner- 
ves, is cause for a full-scale toothache. 


“Even if none of these painful reactions 
occur,” one attendant said, “the trip to 45,000 
feet (where without oxygen a man is uncon- 
scious in less than ten seconds) and back again 
is not pleasant. The pure oxygen breathed 
through the rubber mask is dry and soon one 
wants to cough. The mask itself, fitted tightly 
to the face so no oxygen will escape, chafes the 
chin and nose.” 


Crew members refer to a ten hour mission 
as a “shortie” during which 3,000 miles have 
been covered. S.A.C. crews insist they sleep for 
a week after a 30 or 40 hour trip. 


The type of operational training S.A.C. 
bomber crews receive is illustrated by the 


A S.A.C. air refuelling operation takes place on an average every 4 minutes in the U.S.A. Here a B-47 takes on fuel 


bombing competition S.A.C. organizes annually. 
In the 1955 contest held from August 24th to 
29th, in which a B-47 crew for the first time 
won top honours against the slower but rock- 
steady Convair B-36 because of the introduc- 
tion of new radar equipment giving brighter 
images of the target, twenty-three B-47’s and 
ten B-36’s paraded along a 2,500-mile West 
Coast bombing course at ten-minute intervals 
to hit pin-point targets at Sacramento, Spokane 
and Los Angeles. 


Crew briefing for the bombing runs showed 
these features: 

A minimum bombing altitude of 33,000 feet 
would be maintained. Crews would hold to a 
bombing course speed of 425 knots. Crews 
would meet within five minutes, of their 
scheduled take-off times and would be over 
bombing run initial points within three minutes 
of scheduled time. From the start of each radar 
bombing run the bombardier would receive 
no visual or radio assistance from the pilot or 
navigator. 


The prototype of the Boeing KC-135 jet tanker (also of the Boeing 707 Stratoliner commercial transport). The KC-135 
is being built in considerable numbers for the new, faster jet bombers. 


















Targets were described like this: 
Sacramento—The /op northeast corner of the 
main building of the Campbells Soup Company 
plant; 

Spokane—The sop northeast corner of the 
building in the middle of the Centennial Flour 
Mill; 

Los Angeles—The base of the northwest corner 
of the most northerly building of the Jorgensen 
Steel Company. 

The briefing later was repeated to newsmen 
invited to March A.F.B. to witness the evolu- 
tion of the event. As the aiming points were 
recited, one reporter could not restrain an 
incredulous “Are you kidding?” “No,” res- 
ponded the S.A.C. officer. “Every S.A.C. flight 
that is made has precise aiming points in the 
target areas, and the same thing will apply if 
our crews should go out on actual bombing 
missions against an enemy... S.A.C. does not 
engage in ‘area bombing’. Our ‘ground zero’ 
always employs a specific point on a particular 
building, or a corner of a plant. We aim to 
within a foot in plotting, much as a surveyor 
might do, minutes and seconds of arc in a 
radar complex.” The officer estimated that 
S.A.C. radar bombing accuracy has reached a 
point of proficiency that could assure 90 per- 
cent bombing effectiveness in actual combat. 
“Considering that seventy percent of the time 
large parts of Europe and Asia are concealed 
by clouds, we would be depending almost 
wholly upon radar bombing should someone 
blow the whistle,” he said. 


For peacetime testing of such proficiency, 
as during the bombing competition, S.A.C. 
subjects its crews to a fiendishly merciless 
electronic scoring device centrally located in 
the target area. The approaching bomber is 
caught by radar fifty miles from the target, and 
“locked” into an automatic plotting machine 
as the run begins. From the moment the bom- 
ber crosses its “initial point” its altitude and 
speed are radar-checked, and its path traced on 
a plotting paper by a radar-guided pen which 
produces (for ground speed calibration) check 
marks at three-second intervals. At the instant 
of the bomber’s automatic bomb release the 
plotting pen rises from the paper, leaving a 
measuring point from which the trajectory and 
impact point of the theoretical bomb can be 
located. S.A.C.’s officer in charge of the Los 
Angeles radar scoring station said, in describing 
the equipment, “We measure impact points in 
feet from the aiming point.” 


This operation upstairs is all the more 
remarkable when one realizes that the big 
plane, jammed with equipment, leaves the crew 
very little room to circulate. On the top deck 
of a B-36, for example, the three pilots sit, 
alternating eight hours on and four hours off 
on long flights. Two engineers also occupy this 
landing. Below sit the navigator, radar and 
radio operators. On the B-36 the tail gunner 
reaches his compartment by dragging himself 
along an 80-foot tunnel on a sled-like apparatus. 
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Map of the 1955 S8.A.C. bombing competition. Twenty-four B-47s and ten B-36s took 
part. Shorter route compensated for B-36’s slower speed. 


Although pressurized, his compartment is not 
heated. 


An in-flight refueling operation of one of 
S.A.C.’s big bombers occurs once every four 
minutes, seven days a week around the clock. 
A refueling contact takes place at least once on 
each mission even though the plane leaves 
with a standard fuel load. 


An earthly oil service station attendant’s 
training certainly does not fit him for the 
stratospheric tasks of refueling a B-47 miles 
above the earth, but the KC-97 flying service 
station probably can match the record of the 
corner filling station. S.A.C. says 99 percent of 
the contacts made between the two planes are 
successful. The crews consider this routine 
work. In one month of 1955 the KC-97s poured 
2,250,000 gallons of jet fuel into B-47s at 
altitudes up to 25,000 feet. The big 74-ton 
KC-97 delivers fuel to the B-47 at a rate of 500 
gallons a minute. 


S.A.C. officials are confident that its success 
has in large measure come as a result of its 
system of grading. Grading is based on the 
ability to execute a task on a mission, no matter 
how brief. This prevails whether the crew is 
flying a B-52, a fighter or a reconnaissance 
plane. A meticulous tally is maintained on all 
personnel forming part of the subordinate 
commands in the three big air units of S.A.C. 
(the Second, Eighth, and Fifteenth Air Forces 
in the Continental U.S.) as well as in the 3rd 
Air Division on Guam; the 5th Air Division 
in North Africa; and the 7th Air Division in 
the United Kingdom. 


Grading is based in a sense on what General 
LeMay considers the answers to three questions. 
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First, can S.A.C, combat crewmen flying from 
bases in the U.S. and overseas find their targets 
with certainty? LeMay says the answer is an 
unqualified yes. “On celestial navigation alone, 
our crews can fly to within 15 miles of any spot 
on earth and from there move on their targets 
with precision by means of radar navigation,” 
LeMay states. 


Second, when the crews arrive at their targets, 
can they destroy them? LeMay says yes. “By 
means of carefully scored bombing runs, each 
of these crews had proved its ability on hun- 
dreds of occasions. I should like to point out 
that their targets are not cities—they are often 
specific parts of buildings within military target 
areas. By a combination of radar and radio, we 
can tell with what degree of accuracy any given 
crew is bombing.” 


Third, having destroyed their targets, will 
the crews be able to get back? The answer 
again is in the affirmative. LeMay points out 
that in World War II, with mass formations of 
bombers subject to massed attack, the per- 
centage of American losses was less than two 


How bis is big? The B-52’s tail fin. 
































During the 1955 S8.A.C. bombing competition large numbers of B-47 bombers were 
stationed at March Air Force Base, Riverside, not far from Los Angeles. 


per cent. With many hundreds of jet bombers 
utilizing optimum tactics, in small formations 
or on single-plane penetrations, the odds are 
equally in favor of the bombers. 


Considering that S.A.C. aircraft have 
“attacked” practically every U.S. city of 25,000 
or over (San Francisco in one month was the 
target nearly 500 times) and that last year S.A.C.’s 
B-47 crews flew somewhere in the neighbor- 
hood of 100,000 missions totalling over one 
million hours flying time, the basis for a clear- 
cut grading system is available. Too, with each 
crew working as a team and with each having 
in mind a specific target earmarked for S.A.C. 
treatment, it is reasonable to assume that LeMay 
and his boys know what they are doing. S.A.C. 
men are not free talkers about their cooperative 
crew plan, but some officials will confidently 
concede that each crew is pretty well acquainted 
with some important specific target throughout 
the world. 


Ali this training and planning has to date cost some 
§ 8,000,000,000, but it may be years before the 
true benefits become known. On the other hand 
S.A.C. may never be put to the test in earnest, 
and S.A.C. men are quick to agree with General 
LeMay that the Command’s preparedness has 
already paid off. It has altered the thinking 
of any enemy bent on aggression. 


“For centuries,’ LeMay says, “it has been the 
job of the generals to win wars. In the nuclear age the 
generals’ job must be to prevent war. I think there is 
a relatively simple military solution to the problem— 
superior long-range nuclear air power and adequate 
defensive air power poised in readiness on a continuing 
basis. This air power must have the unquestioned 
capacity to win the decision in any global nuclear war 
if it would keep world peace. This is perhaps the most 
significant military fact of today.” 














| Training | 


D. the young men of today who gaze, 
fascinated, at the posters inviting them to enlist 
as air crew in the Air Force realize that tomor- 
row they may find themselves at the controls 
of aircraft flying at two or three times the speed 
of sound? And that their intellectual and 
physical faculties will be taxed to the utmost in 
mastering flying machines which are fast escap- 
ing the control of man? Though the inter- 
continental ballistic missile and the anti-aircraft 
missile, “‘piloted” from the depths of an under- 
ground emplacement, will be added to the 
arsenal of air weapons, they will not replace 
those that still require a human crew. 


This situation may last for many years to 
come, at any rate in certain branches of the air 
forces where the most complicated and efficient 
robot will not equal the few pounds of grey 
matter which created it. But, as “Dutch” 
Kindelberger, Chairman of North American 
Aviation has said, we have arrived at a point 
where the manufacturers are much more ham- 
pered than assisted by the presence of a man 
at the controls of their aircraft. Even now the 
take-off of a B-47 with full load, the check iist 
of a B-36, interception at the controls of a 
F-86D, the landing of the 77/dent or a Lockheed 
F-104 demand a degree of concentration and 
self-control which can be obtained only through 
careful psycho-physiological selection and 
lengthy scientific training. 


This psychological barrier, which an increas- 
ing number of crews are running into, is 
discussed by Wing Commander Ruffell Smith, 
senior R.A.F. medical officer, in a report 
published by the Royal Society of Medicine: 
“The extent of failure of mental processes is 
very great and runs from minor forgetfulness 
in the use of controls to complete terror and 
inability to think.” And the recent statements 
by the well-known test pilot Tony LeVier on 
the pilotage of tomorrow’s fighter—taken to 
apply to the Lockheed F-104, which is now 
in production—will be readily recalled. By the 
time the young student pilots have completed 
the two or three years of training needed to 
become combat-ready pilots, transonic aircraft 
will be outdated, have been transferred to the 
schools and replaced by the first truly super- 
sonic models, such as the F-104, F-105, F-107 
in the United States or the P.1 in Britain. 


The table below illustrates the gap to be 
covered between the training equipment still 
in current use and, on the one hand, the aircraft 
now in service, on the other, the aircraft for 
which today’s young pilot must be prepared. 


Elementary trainers 


Weight: 1,800—4,000 Ibs. 
Power: 140—240 h.p. 

Wing loading: 10—16 |bs./sq.ft. 
Max. speed: 120—180 m.p.h. 





Future Pilots for Supersonic Aircraft 
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Military pilot training by the old method 
(marked *) and by various new methods 
(1A, 1B, 2, 3, 4). Flying hours (above) and 
comparison of gross weights (t), wing 
loadings (kg/m?) and max. speeds (km/h). 
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Yesterday's and today’s fighter aircraft 
Weight: 15,000—24,000 Ibs. 
Power: 6,000—13,000 Ibs. 
Wing loading: 50—60 lbs./sq.ft. 
Max. speed: 680 m.p.h. 


Tomorrow’s fighter aircraft 
Weight: 15,000—44,000 Ibs. 
Power: 5,500—26,000 Ibs. 
Wing loading: 40—100 lbs./sq.ft. 
Max. speed: 1,000—1,100 m.p.h. 


Man does not change basically. His nervous 
reflexes work at the same speed as when he 
was fighting in the Roman legions. A strict 
psycho-technical and physiological selection 
should ensure that only those candidates best 
equipped to master the thunderbolts which 
they are later to handle are admitted even to the 
first stage of training. 


One simple solution would be to add a 
number of intermediate trainers. As the dis- 
tance between the two extremes lengthens, 
fresh stages could be added, i.e., fresh aircraft. 
Yesterday the light elementary trainer, which 
the normally gifted young student can easily 
learn to fly, was supplemented by an advanced 
trainer and then by a machine of higher per- 
formance serving as a transition between the 
latter and the combat aircraft. Should the same 
system be maintained and additional stages 
simply added to facilitate progress towards an 
increasingly distant target? 


Or, on the other hand, is it possible to 
achieve a general shift to higher performance ? 
Can the hours of training needed be shortened, 
and the quality of training improved by starting 
the trainee on less simple equipment, raising 
the standard of each successive stage and lead- 
ing him up to mastery of supersonic flight 
without introducing extra aircraft ? 





The aircraft covered by the diagram have the following 
characteristics: 
Aircraft A: single-engine elementary trainer, power 
140 to 240 h.p.; for example, the D. H. Chipmunk, 
Fokker 8S. 11 ete. 
Aircraft B: single-engine transition trainer, such as the 
North American T-6 Texan or the Percival P. 56 Provost. 
Aircraft C: obsolescent combat aircraft, such as piston- 
engine fighters or a machine such as the D. H. Vampire. 
Aircraft D: combat aircraft in squadron service. 
Aircraft D’: two-seat version of combat aircraft in 
squadron service (e.g., Convair F-102 or Lockheed F-104). 
Aircraft E: medium-weight single or twin-jet aircraft 
of the new trainer generation (e. g., Fouga CM. 170-R, 
Percival P. 84 Jet Provost). 
Aircraft F: obsolescent jet combat aircraft (e.g., 
D. H. Vampire, Lockheed Shooting Star). 
Aircraft G: advanced trainer specially designed or 
adapted for transition between aircraft F and_ the 
combat aircraft (e.g., Fokker 8.14, Lockheed T-33, 
Fiat G. 82). 
Aircraft H: small single-jet (or twin-jet) elementary 
trainer; for example, SIPA 8S. 300, Miles M. 77 Sparrowjet 
or M. 100 Student. 
The lower half of the diagram shows the decisive aircraft 
data — gross weight, wing loading, max. speed. The future 
fighter aircraft (aircraft D), at which training must be 
aimed, would have approximately the following charac- 
teristics: 

mean take-off weight: 31,000 lbs. 

wing loading: 71.5 lbs./sq. ft. 

max. speed: 930 m. p. h. 
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In Europe, Britain, and France are conduct- 
ing experiments to gather experience for a new 
system of training. 

With its good supply of low-power jet 
engines, France was the first to use these 
engines to power light airframes designed for 
pilot training. On the one hand, the object is 
to begin training on jet aircraft and continue 
it further on the same machine than has hitherto 


combat aircraft. 


been possible. On the other, the number of 
elementary training hours—still carried out on 
a piston-engined aircraft—could be reduced 
and the student then transferred to a jet aircraft 
which will take him up to obsolescent types of 


This is apparently the system recommended 
by certain staffs and tried out in recent months 
at Mont-de-Marsan. Finally, as a compromise 





All-Through Jet Training 


The French Air Force and the Royal Air Force are the only two services which 
so far have experimented with the training of pilots by teaching them to fly 
jet-propelled aircraft from the beginning. The French held their training courses 
at Mont-de-Marsan air force base with Fouga 170 Magister twin-jet aircraft, 
which is to become one of N.A.T.O.'s standard jet trainers. These courses 
were terminated some time ago, and very little information has been released 
on the practical experience gathered during the operation. 


The British experiment has not yet been concluded and is still going full 
blast at R.A.F. Station Hullavington. The equipment used consists of the 
Hunting Percival Jet Provost trainer powered with an Armstrong-Siddeley 
A.S.V.5 Viper engine delivering 1,750 Ibs. static thrust. A limited amount of 
data has been released on the British experience, and since it no doubt dupli- 
cates the results obtained by the French to some extent, it may help to deter- 
mine whether all-through jet training will become standard practice in future. 

R.A.F. Flying Training Command started its experiment on September 21st, 
1955, when an intake of 18 cadets began their flying training on Jet Provosts at 
Hullavington. 


Previously in the R.A.F. all pupil pilots had flown at least 120 hours on piston 
engined aircraft, such as the Provost, before converting to jets. Even today 
the standard sequence is for cadets to fly Provosts, Vampire Trainers and then 
operational types such as the Hunter. With Jet Provosts the overall training 
time is naturally cut as there is no full piston/jet conversion necessary, as for 
instance from Provosts to Vampires. 


The first course passed out at the beginning of 1956, and a second course is 
now in progress. Of the first intake six pupils had previous flying experience 
and the rest had none. Average number of hours’ instruction prior to the first 
solo flight required by those with previous experience was 9 hours 15 minutes 
and for those without previous experience 11 hours 15 minutes. 


As yet it is impossible to see what the results of the experiment will be. 
Several courses will have to be analysed to see whether the shorter training 
period on jets produces pilots of the same calibre as those who commenced 
on piston engined types and whether the scheme is in fact efficient and time- 
saving in the long run. 


When a few courses have completed their training it will be possible to 
compare piston and all-jet pilots at various stages. From this can be deduced 
not only how the pilots react but also what type of future equipment Flying 
Training Command is going to need in the years to come. 


Ultimately the R.A.F. is expected to become all-jet in training anyway, 
as there will not be enough piston-engined aircraft to warrant training on 
piston-engined types. The major question is whether to reorganize for jet 
training now or wait—possibly several years. 


The answer will have a considerable effect on the aircraft industry, as the 
R.A.F. will have to decide what types of trainers it wants and how many. It 
may be that one basic type will suffice, with subsequent conversion on to a 
fighter trainer like the Vampire. On the other hand, two jet trainer types may be 
necessary, one basic and one advanced, and then a two-seat conversion of an 
operational type. 
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solution, the piston-engined trainer could be 
abandoned completely and the future pilot 
trained from the beginning on a small, low- 
powered jet aircraft. The accompanying dia- 
gram shows approximately the number of 
hours needed on the different categories of 
aircraft used inthe three systems. It also suggests 
a fourth solution, namely the use of dual control 
(Continued on p. 343) 

































































Two Hunting Percival Jet Provosts over the South coast of England. 


Pupil and instructor in the cockpit of a Jet Provost. 


The simple cockpit of the Jet Provost trainer. 








Review of Jet Trainers 


(for piston-engine trainers see page 344) 


Miles M. 77 Sparrowjet (Great Britain) 

Single-seat experimental and racing aircraft which 
ean also be used for training purposes. Developed 
from the piston-engined Sparrowhawk. Two 
Turboméca Palas of 330 lbs. thrust each. Span 
28 ft. 8 in.; gross weight roughly 2,400 lbs. 


Miles M. 100 Student (Great Britain) 

Two-seater with side-by-side seats, built as a private 
venture. Can be made in single or twin engine 
versions. — One Blackburn-Turboméca Marboré II 
of 880 lbs. or two Blackburn-Turboméca Palas 600s 
of 350 Ibs. thrust each. 


Hunting Percival P,. 84 Jet Provost (Great Britain) 
Development of the P. 56 Provost two-seat piston- 
engine trainer, designed for basic training and 
equipped with two side-by-side seats. One 
Armstrong-Siddeley Viper 5 of 1,750 Ibs. thrust. 
Span 35 ft. 5 in.; gross weight 5,950 to 6,750 Ibs.; 
max. speed approx. 300 m.p.h. 


De Havilland D. H.115 Vampire Trainer T. 11 
(Great Britain) 

Two-seat (side-by-side) trainer version of the 
Vampire fighter, in service with the R.A.F. and 
Royal Navy and with the air forces of 17 other 


countries. De Havilland Goblin jet of 3,500 Ibs. 
thrust. Span 38 ft. 0 in.; gross weight 12,920 lbs.; 
max. speed 530+ m.p.h.; max. rate of climb 


1,500 ft./min.; service ceiling more than 40,000 ft. 


Gloster Meteor T.7 (Great Britain) 

Unarmed two-seat version of the Meteor 4 twin-jet 
fighter (seats in tandem). Two Rolls-Royce 
Derwent 8s of 3,600 lbs. thrust each. — Span 37 ft. 2 in.; 
normal gross weight approx. 14,200 Ibs.; max. speed 
560+ m.p.h.; rate of climb approx. 8,000 ft./min.; 
service ceiling 45,000 ft. 


English Electric Canberra T. 4 (Great Britain) 
Trainer version of the Canberra B.2 bomber, with 
two side-by-side seats for instructor and student 
and a third seat behind for navigator. Two Rolls- 
Royce Avons of 6,500 Ibs. thrust each. Span 
63 ft. 11.5 in.; gross weight approx. 44,000 lbs. 


Canadair Silver Star (Canada) 

Canadian version of the U.S.A.F.’s T-33A two-seat 
trainer built under Lockheed licence; unlike the 
latter, fitted with Rolls-Royce Nene 10 of 5,100 Ibs. 
thrust. 


Fokker S. 14 Mach Trainer (Holland) 

Two-seater with side-by-side seats, now in production 
at Fokker, Amsterdam and its Brazilian branch, 
Fokker Industria Aeronautica S.A. One Rolls- 
Royce Derwent 9 of 3,600 Ibs. thrust. Span 
39 ft. 5 in.; gross weight 11,800 lbs.; max. speed 
approx. 460 m.p.h. 


Sipa S. 300 (France) 

Two-seater with seats in tandem, for basic training. 
One Turboméca Palas of 350 Ibs. thrust. Span 

26 ft. 4 in.; gross weight 2,030 lbs.; max. speed 

224 m.p.h.; max. rate of climb 890 ft./min.; service 

ceiling more than 15,000 ft. 


Sipa S. 200 Minijet (France) 


Light two-seater (side-by-side) for basic training, of 
which two prototypes and five pre-production 





models were built. One Turboméca Palas of 
350 lbs. thrust. Span 26 ft. 3 in.; gross weight 
. ° 1,810 lbs.; max. speed 250 m.p.h.; service ceiling 
Za najingsine 26,000 ft. 
Ki 
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(Cont. from p. 341) 

versions of very high performance combat air- 
craft, such as the Convair F-102 and Lockheed 
F-104. As is known, American manufacturers 
have built two-seat versions of this equipment 
at the request of the Pentagon, so as to famil- 
iarize the student-pilot with its operational 
use. The advantages and disadvantages of the 
various systems will be assessed by the exper- 
iments being carried out by the larger air forces. 


In theory, choice of the best system will be 
based on the following considerations: 
Equipment: 


— progressively higher performance leading 
uninterruptedly up to the combat aircraft; 
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Morane Saulnier MS. 755 Fleuret (France) 
Two-seat fighter trainer, which can also be used in 
a ground attack version, for carrier operations, or 
as communications aircraft. Two Turboméca 
Marboré IIs of 880 Ibs. thrust each. Span 31 ft. 
7.5 in.; gross weight 5,890 to 6,660 lbs.; max. speed 
450 m.p.h.; rate of climb approx. 3,740 ft./min.; 
service ceiling 40,000 ft. 


Fouga CM. 170-R Magister (France) 

Twin-jet two-seater in production for the French 
Air Force; a naval version, CM. 170-M, has been 
ordered in prototype form. Production of CM. 170-R 
also planned in Germany (licence agreement between 
Fouga and Messerschmitt /Heinkel). — Two Turbo- 
méca Marboré IIs of 880 lbs. thrust each. — Span 
37 ft. 1 in.; gross weight 6,280 to 6,980 lbs.; max. 
speed 454 m.p.h. 


Fiat G. 82 (Italy) 

Two-seat fighter trainer for combat training and 
Italy’s most up-to-date military trainer; can carry 
the most varied armament for training purposes 
(machine guns or 20-mm cannon, bombs, rockets). 
One Rolls-Royce Nene 2/21 of 5,000 Ibs. thrust. 
Span 38 ft. 1 in.; gross weight 13,480 lbs.; max. speed 
578 m.p.h.; rate of climb 5,510 ft./min.; service 
ceiling 42,650 ft. 


Hispano Aviacién (Messerschmitt) HA-200-R1 
(Spain /Germany) 

Two-seater (tandem) for jet conversion developed by 
a Messerschmitt design group in Spain and built 
by Hispano Aviacién, Seville. Two Turboméca 
Marboré IIs of 880 lbs. thrust each. Span 34 ft. 
2 in.; gross weight 7,080 lbs.; max. speed 440 m.p.h.; 
rate of climb 2,680 ft./min.; service ceiling 40,000 ft. 


Cessna (Model 318) T-37A (U.S.A.) 

Twin-jet two-seat transition trainer in production 
for the U.S. Air Force. Two Continental (Turbo- 
méca) J-69-T-15s of 920 lbs. thrust. Span 33 ft.; 
gross weight 5,600 lbs.; max. speed 350+ m.p.h. 


Lockheed T-33.A (U.S.A.) 

Standard advanced trainer for U.S. Air Force, 
Navy and Marine Corps. Purchased by a number of 
South American countries, under licence production 
at Canadair and also to be built in Japan. One 
Allison J-35-A-35 of 5,200 Ibs. thrust. Span 
38 ft. 10.5 in.; gross weight approx. 12,000 Ibs.; 
max. speed approx. 600 m.p.h.; rate of climb 
approx. 5,900 ft./min.; service ceiling 47,500 ft. 


Lockheed T2V-1 Sea Star (U.S.A.) 

Two-seat Navy fighter trainer, a relatively small 
number of which is in production. Developed from 
the T-33 trainer, with boundary layer control. 
One Allison J-33-A-22 of 6,100 lbs. thrust. Span 
42 ft.; max. speed more than 600 m.p.h. 


North American TF-86F Transonic Trainer (U.S.A.) 
Trainer version of the Sabre fighter with two seats 
in tandem. One General Electric J-47-GE-27 of 
5,800 + Ibs. thrust. Span 37 ft. 1 in.; gross weight 
approx. 17,000 lbs.; max. speed more than 650 m.p.h.; 
service ceiling 45,000 + ft. 


utilization for a longer or shorter period of 
a given trainer category depending on its 
characteristics and its importance from the 
training point of view in the chain of aircraft 
used; 


application from the very first training 
hours of principles valid for the piloting 
of high-performance equipment. 


Personnel: 
— strict medical and psychological selection; 


— progressive and constant intellectual adapta- 
tion to the new world of flying; 


— physical training alongside practical training. 


INTER SCAVIA 


In practice the best solutions can be found 
only through practical experiments and a 
statistical study of the problem. But this study 
must be extended to cover a very large number 
of cases. Methods of training cannot be judged 
on the results obtained by a small group of 
students. Too many variables are involved. 


Training experiments based on a new combi- 
nation of aircraft, including such types as the 
MS.733 and the Fouga CM.170 Magister, have 
been made at Mont-de-Marsan. Similar tests 
are being made in Britain with the Hunting 
Percival P.84 Jet Provost. But no new principles 
can be established until the ultimate results of 
the experiments are known; that is, until it is 
seen how the pilots thus trained shape at the 
controls of combat equipment. 








Training 


RECENT PISTON-ENGINE TRAINERS 









































































































































































































































= POWER PLANT DIMENSIONS WEIGHTS PERFORMANCE 
: J 
ro) MAKER AND TYPE Take-off Wing | Weight Gross — Max. Max. rate | Service 
E Maker and Type power Span | Length area empty weight speed of climb ceiling Range 
+) HP ft.in. | ft.in. | sq.ft. Ibs. Ibs. Ibs./sq.ft. mph ft./min ft. miles 
Great Britain 
A Auster T.7 De Havilland 1x145 | 36’0” | 23’9” 184.5 1,470 2,120 11.8 122 660 12,000 315 
Gipsy Major 7 
A De Havilland DHC. 1 De Havilland 1x145 | 34'4” | 25'8” | 172.2 1,425 2,100 12.2 138 840 16,000 appr. 300 
Chipmunk T. 10 Gipsy Major 8 
B Hunting Percival P. 56 Alvis Leonides 25 1x550 | 35'2” | 29’0” 214 3,350 4,400 20.5 200 2,200 25,000 660 
Provost T. 1 
B Boulton Paul Balliol T. 2 Rolls-Royce 1 x 1,280} 394” | 35'1.5"| 250 6,730 8,410 33.6 288 1,790 32,500 — 
(Sea Balliol T. 21) Merlin 35 
B Fairey Firefly T. 7 Rolls-Royce 1 x 1,965} 446” | 38’3” | 342 11,000 13,770 40.3 300 1,550 25,500 860 
Griffon 59 
B Hawker Sea Fury T. 20 Bristol Centaurus 18} 1 x2,550/ 385” | 34’8” | 280 J|appr.9,000} 12,350 44.1 445 4,300 = 1,630 
France 
A Farman Monitor | SNECMA-Renault 1x140 | 30'11” | 22’3” 150.7 1,235 1,810 12.0 126 _ 18,400 = 
(also Monitor II and Ill 4 Pei 
with Salmson 8 AS 04 of 
260 HP or SNECMA 4L 26 
of 170 HP) 
A Morane-Saulnier MS. 733 Potez 6 D 00 1x240 | 37'0” | 30'8” | 235.7 2,780 3,680 15.6 160 830 15,750 620 
Alcyon 
A SNCA du Nord 3201 SNECMA-Régnier 1x170 | 32’2” | 26’3” 177.6 1,540 2,095 11.8 appr. 155 _ 16,400 +) appr. 470 
4L 22 
Italy 
A Fiat G. 46-4B Alfa Romeo 115-ter 1x225 | 34'2” | 28’0” 172.2 2,450 3,110 18.1 194 1,140 17,700 appr. 590 
A Piaggio P. 148 Lycoming 0-435-A 1x190 | 366” |27'8” | 202.5 jappr. 1,940} 2,645 to]13.1 to 14.0] appr. 143 _ 14,700 to] appr. 500 
2,820 16,400 
B Fiat G. 49-2 Pratt & Whitney 1 x600 | 40'11” | 30'10” | 256 appr. 4,630 5,950 to/23.3 to 24.9 230 1,300 23,950 appr. 590 
R-1340-S3H1 6,400 
B Fiat G. 59-4B Rolls-Royce 1 x 1,400 | 3811” | 311” 227 6,280 7,460 to}/32.8 to 34.8 375 =. 40,000 790 
Merlin 500/20 7,890 
B Macchi MB. 323 Pratt & Whitney 1 x600 | 39'4.5”| 30’0” 217 4,410 5,710 26.3 242 1,440 21,300 810+ 
R-1340-S3H1 
B Piaggio P. 150 Pratt & Whitney 1x600 | 42'4” | 30'4” 271.3 4,280 5,600 20.6 224 1,670 24,000 up to 880 
R-1340-S3H1 
B SAI-Ambrosini Super S.7 | De Havilland 1x380 | 30'6” | 28'10"| 148.5 3,040 4,300 28.9 appr. 267 _ 24,930 -- 
Gipsy Queen 70 
Sweden, Holland, Switzerland, Spain 
A,B | Saab-91B Safir Lycoming O-435-A 1x190 | 34'9” | 26’0" 146.4 1,590 2,320 15.8 171 1,140 20,500 670 
A Fokker S. 11 Instructor Lycoming O-435-A 1x190 | 36’1” | 26’10”| 199.2 1,785 2,425 12.2 130 710 to 885 13,950 — 
(or Lycoming of 
240 HP) 
A,B | Pilatus P-3 Lycoming GO-435-C2} 1x260 | 34'1.5"| 28’8.5”"| 177.6 2,280 3,310 18.6 190 1,440 18,050 _ 
A AISA I-11 Peque Continental C-90 1x90 30’8.5"| 21'0” 145.3 1,010 1,540 10.6 121 a 13,800 435 
A AISA 1-115 ENMASA Tigre 1150 | 31'3.5”| 24’1.5”| 150.7 1,350 1,985 13.2 149 740 14,400 — 
G-IV-B (or D.H. 
Gipsy) 
B Hispano Aviacién Wright Cyclone 7 1x800 | 34'1.5"| 281” | 186.7 4,365 to 5,950 31.9 270 1,830 = 
HA-100 F-1 4,430 
Australia, India, Japan 
B Commonwealth CA-25 Pratt & Witney 1x450 | 39’ 29’ 249 3,290 4,265 17.1 187 1,500 18,000 _ 
Winjeel R-985 Wasp Junior 
A Hindustan HT-2 Blackburn Cirrus 1x155 | 35’2” | 24’9” 173.4 1,540 2,240 13.0 130 800 14,500 350 
Major Ill 
A Toyo TT-10 Lycoming O-290-D2 1x140 | 28'2” | 22’11”) 129 1,250 1,760 13.7 146 750 14,000 + 470 
A Kawasaki KAT-1 Lycoming 1x240 | 37'9” | 27'11”| 200 2,360 3,050 15.3 190 1,120 19,700 765 
GO-435-C2B 
USA 
A Beech T-34A Mentor Continental O-470-13| 1%x225 | 32'10” | 25'11”| 177.6 — appr. 2,900] appr. 16.3 190 1,230 20,000 + 975 
(T-34B is Navy version) 
B Temco Model 58 Lycoming 1340 | 33’3” | 2510" | 156.8 2,270 |appr. 3,000] appr. 19 210 1,820 25,000 560 
GSO-480-A1A 
B North American T-6G Pratt & Whitney 1x600 | 42’0” | 29'6” 258.1 4,270 6,000 23.2 210 1,640 24,750 870 
R-1340 
B North American T-28B Wright R-1820 11,425} 40'1” | 32'0” 268 6,420 8,490 31.6 346 3,830 35,500 1,000 + 












Category A: elementary trainers; 


category B: advanced trainers 
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With the growing complexity of modern 
flying equipment and weapons the rdle of 
engineering personnel has assumed enormous 
importance in the air forces of the world. In 
the Western countries the procurement of the 
required number of technical officers and men 
is running into even greater difficulties than the 
recruitment of air crew because competition 
from industry—which pays much _ higher 
salaries than the military services—is particu- 
larly fierce in the engineering fields. 





The Royal Air Force, like the other air arms 
of the West, is thus faced with two acute 
shortages—of skilled officers handling advanced 
technical und scientific tasks, and of officers 
charged with routine maintenance work. To 
solve both problems, the R.A.F. has built up a 
special technical training school, R.A.F. College 
Henlow, which has assumed an importance 
equal to that of the Service’s major flying- 
training school, R.A.F. College Cranwell. 
Henlow was a completely new departure for 
the R.A.F. and for the first time put the Tech- 
nical Branch on the same footing as the General 
Duties (i. e., flying) Branch of the Service. To 
understand the nature of the change, it is 
useful to examine the development of Technical 
Branch through the years. 


In the peaceful days after World War I, 
while the late Marshal of the R.A.F. Lord 
Trenchard was building up the basis of an air 
force, technical duties were performed mainly 
by officers who were primarily pilots, but who 
had also had training in engineering. Only a 
small number were needed, and they were 
employed alternately on flying and technical 
duties. 

These officers usually had their technical 
postings late in their careers, so that their flying 
was not interfered with. The junior posts were 
filled by commissioned warrant officers with 
long years of experience as tradesmen in the 
ranks. 

This system was sound in the days when 
aircraft were relatively simple, but by the out- 
break of World War II equipment had already 
become so complex that engineering and 


A lecture on viscosity of fluids. 
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Air Commodore C. L. Dann, C.B., B. Sc., A.F.R.Ae.S., 
Commandant of R.A.F. College Henlow. 





operational flying had to be separated. As a 
result the R.A.F. Technical Branch was formed 
early in 1940, and to provide it with a hard 
core of senior officers many General Duties 
personnel with engineering qualifications were 
posted in—whether they liked it or not. The 
junior posts were again filled by promotions 
from the ranks. During the war many tech- 
nicians were recruited from industry. 





Henlow cadets receive practical tuition in engineering 
work in addition to academic instruction. This cadet is 
grinding a reamer. 





A cadet practises fractional distillation in the college 
laboratory. 


R.A.F. College Henlow. The Officers’ Mess. 


At the end of the war the industry engineers 
returned to civilian life, while many of the 
remaining officers reached the age limit and 
retired. It was hoped that post-graduate entry 
into the R.A.F. would fill the gap, but this 
did not in fact happen. Industry was able to 
provide better immediate pay and prospects 
than the Service, and the young men stayed 
civilians. 





a 


Practical studies on a Gloster Meteor jet. 
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In 1949 the Royal Air Force Technical 
College was formed at Henlow as a centre for 
the training of R.A.F. technical officers, and in 
1952 came the first entry of the R.A.F.’s future 
top technical officers—the Henlow Technical 
Cadets. These cadets have extensive training 
facilities, and the results to date show that in 
four or five years’ time the R.A.F. for the 
first time since the war should have adequate 
numbers of first class technicians. 


The Technical Cadet Scheme provides for 
entry into the College in October of each year 


of young men of between 17 and 19 % years of 


age whose standard of education is such that 
their next step would be to go to a University. 
The majority come from schools, but some do 
come from within the R.A.F. itself. 


There are two types of Cadet, “University” 
and “‘Henlow.” The University Cadets (25 per 
year at present) spend 12 months at Henlow 
during which time they study for and take the 
qualifying examination for the Mechanical 
Sciences Tripos at various Universities, includ- 
ing Cambridge, and are trained in general 
service subjects. 


They then go as commissioned officers to the 


University, maintaining their service link 
through the University Air Squadron. After 
graduation, they return to Henlow for a short 
course. They are then fully fledged officers, but 
many will go on to do post graduate research 


A welding demonstration. 


Cadets learning the operation 


Cadets’ Mess at R.A.F. College Henlow. 





The library at Henlow. 


Sports also belong to the curriculum. Cadets getting 


ready to practise on the river. 
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of helicopter controls with the aid of a special simulator. 


at other universities or in industry to specialize 
in particular subjects. 


The Henlow Cadets (20 a year at present) are 
given a three year course at Henlow in either 
mechanical or electrical engineering. The first 
year is devoted to academic study, after which 
a number of suitable technical cadets may trans- 
fer to a University Cadetship. The second and 
third years of the technical course at Henlow 
cover professional engineering training. The 
subjects include aerodynamics, thermo-dyna- 
mics, strength and properties of materials, 
electro-technology, electronics and workshop 
technology. Successful technical cadets at the 
end of three years are commissioned. 


Both types of Cadet will have similar career 
prospects, and a large percentage are expected 
eventually to reach the rank of Group Captain 
(pay, £ 2,569 p.a.) and several to Air Rank. 
All cadets, if they are fit, are trained also as 
pilots. 


The College at Henlow is exceptionally well 
equipped, and its laboratories have the most 
up-to-date fittings. For instance, a complete 
block at the College is devoted to guided 
weapons systems, power plants, warheads 
and electronics. The guided weapons side 
has become so efficient that the Army is 
putting its officers through Henlow for short 
courses. 
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To familiarize today’s student pilot 
completely with the complex jet he will 
fly, Link Aviation, Inc. recreates the 
entire range of flight characteristics in 
flight simulators. 


This complete on-the-ground train- 
ing is available only through simulators 
— such as this Link F-89D Jet Flight 
Simulator. Only through them can he 
experience all flight contingencies, 
normal and emergency, and thus 
develop the techniques and skills 
necessary to operate his plane with a 
maximum of efficiency. 











Normal aircraft and engine 
Operation: Flights and missions 
are simulated in Link’s F-89D, 
duplicating all details of Scorpion 
performance exactly. 


Instrument flying: Personnel 
learn to use the complex electronic 
instruments that guide this mighty 
air weapon in all climates and 
conditions, day and night. 





at 


AVIATION, INC. 











Crew coordination: Pilot and 
radar operator train together to fly 
together more efficiently, making 
routine and combat “missions” on 
the ground. 


Pioneer and World’s Largest Producer of Jet Flight Simulators 
BINGHAMTON, NEW YORK 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORP, 


ON THE GROUND ONLY SIMULATORS 
PREPARE PILOTS FOR ALL THESE 
JET FLIGHT CONDITIONS 











Link F-89D Jet Flight Simulator, developed by Link Aviation, 
Inc., in cooperation with the Wright Air Development Center, USAF. 





Emergency conditions: Simulated 
storms, instrument failure and 
many other flight emergencies train 
F-89D crews in procedures that 
could not normally be practiced. 
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FOR 3000 PSI 
PNEUMATIC 
SYSTEMS 
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REGULATORS 
INTERLOCK VALVES 
















" Model 7008 
solenoid valve 
assembly 


Exploded view 
of Model 7006 
solenoid valve 
core, assembly 
and body 












Model 7009 
solenoid valve 
core 


Photos not to scale 


Pneumatic Pressure Regulators by Stratos 
provide a wide range of adjustable downstream 
pressures and are designed to operate with 3000 
psi supply. 


The high flow model, with a flow capacity equiva- 
lent to a .115 diameter sharp edge orifice, can be 
adjusted to downstream pressures from 400 to 





Model 7002 
pressure regulator 





INTERLOCK VALVE 
pneumatic /electric 


Pressure: 

Rated 400 to 1500 psi. 
Proof 3000 psi. 

Burst 4000 psi. 
Control: Mechanical. 

_ Interlock switth rating Pe 
at 30 V de or 250 V ac 
is 10 amps. 





Weight: 1.2 pounds 
Ambient temperature 
range: —60°F to 165°F 
Provides pneumatic and electrical interlock to pre- 
vent premature energization of devices in series 
with actuator of interiock valve. 
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Stratos’ Western Branch now is turning out sole- 
noid valves and pressure regulators for 3000 psi 
pneumatic systems. Light, reliable, precision-built, 
they complement the large group of Stratos pneu- 
matic equipment for aircraft. 






Solenoid valves are made in two types, each 
produced as: normally closed, normally open, and 
normally closed with manual override. Designed 
for continuous duty in aircraft pneumatic systems, 
Stratos 3000 psi solenoid valves are compact, light, 
and simple to install. Drawing less than 1 amp, 
they are fast acting (0.020sec.) and their reliable 
performance remains unaffected by temperatures 
of —65°F to over 165°F. 


Flow capacities are equivalent to a 0.040” sharp 
edge orifice for the direct-operated size and to 
0.312” for the larger air relay type. The solenoid 
of the smaller model is used in the higher-flow air 
relay unit. 


Both types are available as either complete units—or 
as core and seat assemblies which can be threaded 
into housings integral with the mechanism to be 
controlled. 


- 1500 psi. Downstream proof on this pilot operated 


unit is 5000 psi. 


The poppet-type, medium flow regulator illustrated 
delivers a capacity equivalent to a .035 diameter 
sharp edge orifice, adjustable downstream pres- 
sures range from 100 to 800 psi., proof pressure 
is 1500 psi. 


For more complete data on Stratos’ 3000 psi solenoid valves 
and pressure regulators, write to: Stratos’ Western Branch: 
1800 Rosecrans Avenue, Manhattan Beach, California 


Stratos Western Branch also makes: 


ACTUATORS - COMPRESSORS - EJECTORS - CONTROLS 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L.1., N.Y. Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif. 
West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif. 


Accessory systems and precision equipment for aircraft 





“Gondix” 


International 


‘Ee part of Bendix in the technical progress of 
aviation is vast and varied. Because Bendix has always 
anticipated aviation’s next advance, every plane that 
flies, in some way, relies on Bendix Creative Engi- 
neering. 

Bendix weather instruments provide the vital 
data for flight plans. Bendix filters guard the 
fuel used by engines equipped with Bendix 
starters, generators, ignition and fuel systems. 
Bendix automatic pilots, instruments, radio, 

actuating mechanisms, and other scientific devices sur- 
round planes with safety and guide them to port. 

Bendix is first in fuel metering systems for jets, 
ram jets and turbo-prop engines—a leader in landing 
gear—the world’s largest producer of Aviation Instru- 
ments and Accessories—the standard of major airlines 
in radio and other electronic equipment. 

When you see the name “Bendix Aviation Corpora- 
tion” on any product, you can buy that product with 
complete assurance that it is the final word in creative 
engineering and the last word in quality. 


Bendix 
international 
Division of 
Bendix Aviation Corporation 


205 East 42nd Street, 
New York 17, N.Y., U.S.A. 


Cable “ Bendixint” N.Y. 































Sweden Modernizes 
its Flying Training 


= winter the Royal Swedish Air Force 
introduced its new “GFU jet” basic flying 
training scheme at F5, the Central Flying 
School at Ljungbyhed. This means that pupils 
on the GFU course, which still lasts about 10 
months, are getting about 75 flying hours on 
the Saab Safir elementary trainer and 90 to 100 
hours on dual and single seat D.H. Vampires. 


The change-over to the new system was 
preceded by extensive tests from March 1954 
onwards and the gradual development of 
courses with “jet pupils.” On completion of 
the GFU course, these pupils have converted 
directly to the Saab J-29 jet fighter without any 
difficulties whatsoever. 


Some of the trainees passing through GFU 
changed immediately to the J-28 Vampire after 
completing the Safir elementary stage, whereas 
others received intermediate training on the 
North American Harvard piston-engined basic 
trainer. The latter converted to the Vampire in 
March 1956 and will be having about 28 flying 
hours on this aircraft. Later on the Harvard will 
no longer be used as an intermediate trainer. 


Organization 


With the introduction of the new scheme, 
there are now four overlapping courses instead 
of the earlier two. Since the training during 
the elementary and intermediate periods varies 
considerably due to the fact that the four 
courses train pupils in different categories, the 
flying schools at F5 have been re-organized 
into Type I (elementary) and Type II (inter- 
mediate) schools. All the pupils commence 
their training at a Type I school and are then 
transferred to a Type II school. 


Flying time is divided between the Type I 
and Type II periods as shown in the following 
table. 
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Safir Vampire 
Dual control Solo Dual control Solo 

Normal flying 20 7 10 5 
Instrument flying 16 = 15 6 
Advanced flying 4 7 4 8 
Formation flying 5 6 7 13 
Navigation 5 5 6 12 
Night flying — _ 2 2 
50 25 44 46 

Total 75 90 


Grand Total 


Experience gathered during jet flying training 
Landing approach 


Pupils flying Vampires are ready for their 
solo after 10 to 12 hours. The first solo is 
flown in a two-seater Vampire-Trainer, all 
subsequent solo flights in the single-seater 
Vampire fighter. 


During training it has been found advan- 
tageous to discontinue the earlier custom of a 
wide landing circuit. Pupils are taught from the 
very beginning to accustom themselves to a 
tight landing circuit. The undercarriage is not 
lowered until the downwind line is reached. 
The last turn is commenced when the end of 
the runway is passed and this is done with 
continuous loss of height. Before the final run- 
in, the flaps are lowered 30 degrees and a speed 
of 250 km/h is maintained. Full flap is applied 
at the discretion of the pilot. Engine speed on 
the downwind line should be 7,000 r.p.m. This 
speed should be reduced during the run-in so 
that when the end of the runway is reached, 


A Safir trainer of the Royal Swedish Air Force. 


engine speed should normally be 5,000 r.p.m.; 
it is not reduced to idling speed until the end of 
the runway is passed. 


Spin and stall exercises 


Pupils are taken through two series of spins 
at the commencement of the dual control period. 
The number of spins carried out is limited to 
four. Spins are started with normal rudder at a 
height of 6,500 to 7,000 metres. After four 
spins and recovery (in one to one-and-a-half 
turns) the manoeuvre is usually completed at a 
height of 4,000 to 4,500 metres. The Vampire 
spins smoothly to the left normally, but right- 
hand spins are jerky with an uneven speed of 
rotation. At the commencement of the manoeu- 
vre, the Vampire does two rapid rolls with the 
nose above the horizon before stabilizing in a 
normal spin. If the spin is continued for more 
than four turns, the nose will drop and the 
speed of rotation will increase rapidly. Recovery 
is carried out with normal rudder application. 


Pupils in the Vampire are given extensive 
experience of stalling under varying conditions. 
Apart from the normal stall, stalling in a turn 
with the undercarriage down and the flaps 
down is carried out to give students a chance 
of familiarizing themselves with the behaviour 
of the aircraft during the landing approach. 
Experience is also gained with more advanced 
manoeuvres, including stall during a loop. 


The idea behind these manoeuvres is to 
teach the pupils to recover from a faultily 
executed advanced manoeuvre without panic 
and without trying to pull round the aircraft if 
the speed, e. g. on the top of a loop, should 
prove to be inadequate. 


Advanced medium-height flying 


During training on the Vampire advanced 
flying practice so far was carried out in a 
routine manner. Looping, for instance, was 
done only with a commencing speed of 650 
km/h and certain load values on the accelero- 
meter according to Pilot’s Notes. In this way 
pupils learned how to carry out a normal 
routine loop. But, at the same time, they 
became too dependent on the fixed rules and 
regulations and had no opportunity of finding 
out the behaviour of the aircraft under various 
conditions and at various speeds. During their 
























North American Harvard basic trainers are being withdrawn from the Swedish Central Flying School this spring. 


advanced training, if they found themselves 
in a situation not in accordance with their 
routine training, it was very difficult for them 
to get back to a normal flying attitude. In order 
to remedy these defects, they are now taught 
to carry out loops from the lowest possible 
speed (450 km/h) up to the highest permissible 
speed and to complete a loop successfully with 
a closed throttle (650 km/h). They are taught 
to accustom themselves to the performance of 
the aircraft over the entire speed range. This, 
in combination with the stalling exercises 
mentioned above, means that they are capable 
of flying the aircraft in all positions. 


High flying training 


Training during all future courses will 
include flying at heights between 7,000 and 
11,000 metres. The purpose is to give the 
pupils practice in dealing with problems 
encountered at great altitudes. Apart from 
routine flying and navigation up to 11,000 
metres, training includes advanced flying, 
formation flying and instrument flying. The 
advanced flying consists of tight turns at 
maximum Mach number, rolls, loops and 
inverted rolls (the last two only with dual 
control). Loops and inverted rolls are carried 
out at a height of 9,000 metres and a commenc- 
ing speed of Mach .75. Stalling is also demon- 
strated at these altitudes. These manoeuvres are 
difficult but give some idea of what the aircraft 
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is capable of doing and demonstrate very effect- 
ively the difference between high-altitude and 
medium-height flying. Pupils also learn to main- 
tain complete control of the aircraft in all posi- 
tions without the risk of an involuntary spin. 


Instrument flying 


As an experiment, instrument flying tests 
were introduced instead of the accuracy tests 
which had been used earlier. 


Forced landing exercises 


The forced landing procedure used in earlier 
training with the undercarriage lowered on the 
final run-in has been changed and the under- 
carriage is now lowered when the downwind 
line is passed. The ideal is a height of 500 
metres on the downwind leg (200 metres above 
the normal circuit height). The excess height 
is used as compensation for the lack of engine 
power. The landing procedure is then carried 
out in the normal manner. The advantage of 
this method is that the pilot is carrying out a 
procedure that he is used to and his judgment 
will be more accurate. The risk of undershoot- 
ing is smaller than in the earlier method. 


In the middle of October, 1955, a homing 
procedure was introduced in connection with 
forced landing. In the case of engine failure, 
the following method is applied: 


A Vampire trainer at the Swedish Air Force’s Central Flying School. 








It is assumed that the engine has failed and 
the pilot calculates that he can carry out a 
forced landing at base and goes in on a QDM. 
He homes into position over the airfield and is 
taken into circuit (pilot instructions for this 
procedure are 315 km/h speed and 10°-15° 
flap). This is checked by the flying controller 
(with the help of radar, etc.) and terminated 
in the normal landing approach. As the pilot 
carries out the landing approach, he puts the 
aircraft into a steeper glide. The increase in 
speed thus obtained gives him a certain margin 
enabling him to carry out any corrections 
necessary for the actual landing. 


When flying personnel and flying controllers 
are accustomed to this method, safe forced 
landings should be possible with cloud ceilings 
down to 600 metres. 


Below is a list of exercises required from 
pilots passing through the new courses: 


Exercise Directions Tolerance 
1. Climbing to One 180° turnin each + 20km, + 10° 
11,000 direction at the cor- 
metres rect rate of climb. The 
with turns. turns should be car- 
ried out so that no 
alteration of airspeed 
is necessary. Turns 
with 45° bank. 
2. Turns in One 180° turn in each + 20km, + 10° 
level flight. direction. Rate ofturn + 50 metres. 
3°/second. 
3. Tightturns Increase speed to + 75 metres 
10,000 Mach.7. One turn in 
metres. each direction of at 
least 180°. 50° bank. 
4. Turns on Height 9,000 metres. + 100 metres 
“ground Speed Mach .7. One 
instru- turn in each direction 
ments” of at least 180°. Gyro 
(without 3/4 reading. 
artificial 
horizon) 
5. Recovery Height about 9,000 
from ab- metres. Safe recovery 
normal with minimum loss of 
positions height. Increase to 
and stallon Mach.75, decrease 
“groundin- speed to Mach.6. 
struments” 
(without 
artificial 
horizon). 
6. Landing by + 20 km, + 10° 
homing. 75 metres 
(but not below 
safe 
minimum). 


Night flying 

As an experiment, a number of jet pupils 
were trained in night flying on the Vampire. 
None of the pupils had carried out night flying 
on the piston-engined trainers but had started 
directly on the Vampire. All pupils (19) flew 
solo after three dual control flights. These three 
flights consisted of (a) general orientation, 
(b) navigation and (c) “circuits and bumps.” 
Circuits and bumps were carried out exactly 
as during daylight, including the same tight 
circuit. Night flying training will, in all 
probability, be included in present and future 


courses. 
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The following contribution by a German officer holding a senior post in the 
training field is no longer mere theory. German airmen have been flying again in the 
Federal Republic since February this year. They are young officers, most of whom 
served in fighter and night fighter units during the war and speak English. They 
are being trained by U.S. Air Force instructors and will in turn become instructors 


to the new German Air Force in a few months time. 


Training of these men is taking place at the U.S.A.F. bases of Frirstenfeld- 
bruck and Landsberg, in Bavaria. After a four-week course of “‘military 
indoctrination” under German instructors (at Firstenfeldbruck), they are posted 
to the USAF .’s 7351st Flying Training Wing, Mutual Defense Assistance 
Program, at Landsberg, where they take a three to four month refresher course 
on North American T-6 basic trainers. Instructors and supervisory officers of the 
unit, set up under the programme of U.S. arms aid to N.A.T.O. countries, are 
all American, and the language used is English throughout. Every day, in addition 
to his theoretical classes, each student has three to four hours flying, during which 
particular attention is given to complete mastery of slow flying, accurate cockpit 
drill and good speech technique in radio communications. In order to graduate, 


students must prove that they are fully competent in stalls, chandelles, lax y eights 


The German defence contribution can be 
considered only within the framework of 
N.A.T.O. The object of these efforts must be 
to guarantee the safety of the free peoples 
through a maximum of military preparedness. 


To reach this goal it is not sufficient merely 
to provide efficient weapons. Also needed is 
intensive training so as to attain the greatest 
possible skill in the handling of these weapons. 
Beyond this again, the age of atomic weapons 
and supersonic aircraft, with the exceptionally 
heavy strains it brings, demands special moral 
qualities. Thus, not only technical but also character 
training is necessary. 


The German people today expects its soldiers 
to be equal to their heavy tasks both as 
combatants and as men. If we can live up to 
these expectations, we shall also have given 
meaning and direction to another important 
factor, the desire of our young men to be 
protectors. 


The main purpose of military schooling and 
training is naturally to render the soldier profi- 
cient in war operations. However, the moral 
and political justification of a soldier is his task 
of deterring a possible aggressor through good 
training and armament and thus of contributing 
towards the maintenance of peace. 


This should be stressed from the beginning 
in order to show that there is a positive pro- 
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and cloverleafs, loops, spins, rolls, Immelmann turns, high speed dive recovery, and 
night flying. — Finally, no fewer than nine Link trainers are available at Lands- 


berg for instrument training. 


The pilots selected for conversion to jets then go to the U.S.A.F.’s 7330th 


Flying Training Wing (M.D.A.P.), which is stationed at neighbouring Fiirsten- 


Seldbruck. Conversion training takes six or eight months, depending on whether 


students have been selected as future combat pilots (who receive their further 
training at gunnery schools) or as instructors for jet aircraft. The trainers used 
are two-seat Lockheed T-33s with Allison ]-33-A-35 engines of 5,200 Ibs. 
maximum thrust, equipped with dual controls, pressure cabin, ejection seats, R/T 


and radio navigation aids. 


Technical training of ground personnel is taking place, parallel to the flying 
training, at the 7331st Technical Training Wing (M.D.A.P.) at Kaufbeuren. 
Incidentally, Germans are not the only students at the U.S.A.F. schools in 
Germany. Along with them are trainees from Belgium, Denmark, Greece, Iran, 
Italy, the Netherlands, Norway, Pakistan, Portugal, Spain, Turkey and the 


Editors. 


United Kingdom. 


Leading American and German officers at Landsberg 
Air Base, left to right: Colonel Joseph B. Latshaw, 
U.S.A.F. Deputy Air Base Commander; Major Johannes 
Schon, German Training Group, Landsberg; Colonel 
Rowland O. Mosher, U.S.A.F. Air Base Commander. 


At present two staffs, American and German, share 
responsibility for the flying and technical training of 
the German Air Force. Picture shows some of the leading 
officers from both staffs, left to right: Lieutenant Colonel 
Braune; Lieutenant Colonel Méssinger; Lieutenant 
Colonel J. Poetter (author of this article); Colonel 
R. O. Mosher, U.S.A.F. Base Commander, Landsberg: 
Lieutenant Colonel Gustafson, U.S.A.F.; Colonel 
W. Panitzki, head of the Air Force Department in the 
Federal Defence Ministry ; Major Lang; Colonel M. H. Vin- 
zant, U.S.A.F. Base Commander, Fiirstenfeldbruck; 
Colonel R. E. Kindig, U.S.A.F. Base Commander, Kauf- 
beuren; Lieutenant Colonel H. von Riesen, commander, 
German Air Force Training, Fiirstenfeldbruck; Captain 
R. Cescotti. 
































The first German students in class at Landsberg: captains 
(three pips on shoulder) and lieutenants (two pips) being 
trained as flying instructors. All instruction is given in 
English. 


gramme, based on the desire for freedom, to set 
against the antipathy that is so widespread in 
West Germany and which treats military service 
as something dishonourable. 


* 


In the other direction, those responsible for 
rebuilding the German Air Force must also 
grapple with the results of ten years’ enforced 
inactivity. Ten blank years in the present tempo 
of technical development are as good as a bank- 
ruptcy where the task of ensuring smooth 
reconstruction — particularly in training — is 
concerned. 


Thus right at the beginning of our work we 
come up against the problem that the énstructors 
for the various highly complicated special fields 
must first themselves be trained. The next diffi- 
culty is that the necessary training equipment— 
aircraft, weapons, instruments, airfields, han- 
gars, repair shops—is initially lacking. Without 
foreign aid no progress would be possible. 


Under its Mutual Defense Assistance Pro- 
gram, the United States has provided compre- 
hensive training assistance. U.S. Air Force 
schools for the three main branches, flying 
training, technical training and telecommuni- 
cations training, are already in existence or in 
process of formation. At these schools former 
pilots, technical and signals personnel will 
receive technical and general instruction which 
they will later have to pass on to their young 


First contacts with practical military flying after a ten- 
year lapse. Standard trainers are the two-seat Harvard 
Mk. 4 with Pratt & Whitney R-1340-AN-1 engine of 
600 h.p. take-off power, which is built in Canada under 
North American Aviation Inc. licence and corresponds 
to the T-6 Texan. Max. speed roughly 190 knots; service 
ceiling 25,000 feet; range approx. 800 nautical miles. 






students. Here, then, the nucleus of the new Air 
Force will be created. What else is needed in 
the way of military or general technical instruc- 
tors and equipment can be provided by the 
Germans themselves. 


Reflecting these two parallel responsibilities 
for theGerman training programme, two separate 
staffs at present direct German training activi- 
ties, one American and one German (diagram 1). 
When Germany takes over full responsibility, 
the American staff will be withdrawn (dia- 


gram Il). 


The close contact which exists between sol- 
diers of all N.A.T.O. countries at the U.S. Air 
Force bases should also do much to promote 
mutual understanding. The comradeship prac- 
tised here will be a valuable contribution to the 
common task. 


The work of the German training staffs is 
chiefly to ensure the coordination of two 
domains: 1—military requirements, 2—capa- 
city of training resources and human perform- 
ance. The requirements laid down by the 
military heads must be brought into harmony 
with the available training resources and instruc- 


is laid down. On the other the available resour- 
ces must be directed to meet the needs of the 
curriculum. 


As our training—unlike that of other air for- 
ces—must be designed not only to maintain 
but to build up a new Air Force from scratch, 
particularly careful direction is needed, in view 
of the multiplicity of courses to be organized 
and of the fact that many training resources 
have had to be improvised. 


At the moment the different types of training can 
be classified as follows: 

1—purely German training; 

2—special courses at U.S. schools in Germany; 


3—training by participation in duties at U.S. 
schools and units in Germany; 

4—special courses in the U.S.A. and other 
N.A.T.O. countries; 

5—flying and technical initiation by foreign special- 
ist personnel on foreign equipment in Germany; 

6—technical courses at factories in Germany or 
elsewhere and with German aviation authori- 
ties. 


The process of setting up a training unit on 
German territory is roughly as follows: 


1—accommodation is selected ; personnel and 
equipment requested; an advance party 





































































































tors. On the one hand the training curriculum formed; 
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2—the advance party receives instructions 
from the Defence Ministry and calls in 
some of the permanent staff; 


3—instructors are trained at one of theabove— 
mentioned courses; 


4—the base is installed, and instructors and 
equipment gradually arrive; 


5—a training programme is prepared accord- 
ing to Ministry directives ; 


6—students are posted and training begins. 


Each of these apparently simple steps entails 
a mass of work, of time-consuming financial 
and administrative preparation. The whole 
process is hampered, for example, by the restric- 
ted funds available under the various program- 
mes (Volunteers Act, six-thousand programme, 
twenty-thousand programme etc.). In addition, 
there is a multitude of tests and investigations 
to be carried out, such as aptitude checks for 
personnel etc. 


In view of the extremely heavy physical and 
mental demands on military pilots, medical 
examinations become particularly important. 
Here we must unfortunately expect up to 60°, 
of the personnel already passed as suitable else- 
where to be rejected. But the duties of a jet 
pilot are severe and demand outstanding mental, 


nervous and physical qualities. Accelerations and 
rapid changes in altitude frequently strain the 
body up to the limits of capacity; night and bad 
weather flying, rendered more difficult by the 
use of English in radio communications, 
demand a high degree of concentration and 
energy. 


The technical and telecommunications per- 
sonnel must also meet very high standards, 
since on them depends to a large extent the 
safety of the air crews. These men share the 
responsibility for lives and costly equipment, 
and successful results with complicated and 
costly equipment can be obtained only if their 
technical possibilities are utilized to the utmost. 


Needless to say, selection, general training 
and military training must be combined into 
a harmonious whole. The “layman”, selected 
by numerous preliminary tests, must be turned 
into an “expert”, which can only be done step 
by step. This is illustrated by the accompanying 
diagram of the syllabus for the flying personnel 
(diagram ITI). 


The actual training programme is set out in 
the form of regulations, which must be detailed 
by precise instructions, handbooks and orders 
for each special field. Here careful limitations 


Diagram III: Training programme for German Air Force pilots, for personnel with previous service (left) and without. 
Duration of training is given in months, according to projected ultimate duties. 
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After three to four hours continuous flying training the 
paper work has to be tackled. The instructor leads his 
two protégés through the maze of form-filling. 


must be set, so as to avoid “overfeeding”, to 
retain an overall view and to recognize what 
is of present value among the wealth of material. 


Above all, however, the employment of 
instructors and students, and of training facili- 
ties of all kinds must be directed according to a 
careful plan. Badly directed training would be 
uneconomic and undermine confidence. So that 
they can remain in contact with the troops and 
with practical flying, Air Force staff officers 
will be given the opportunity of attending Staff 
Officer Re-orientation courses to refresh their 
flying knowledge and extend it to jet aircraft. 


Within about four years the German training 
organization must train the requisite number 
of specialists and general personnel for the 
flying units, the technical, telecommunications 
and flight control units, logistics and supply 
units, ground organization and schools—and 
then cover their current needs. The following 
specialists are needed: 


A—Air crew: 


flying instructors for jet and propeller aircraft; 
flying instructors for helicopters; 
fighter-bomber pilots; 

day fighter pilots; 

all-weather fighter pilots; 

reconnaissance pilots; 

Army and communications aircraft pilots; 
Naval aircraft pilots; 

crews for transport aircraft. 


B— technical personnel (48 different trades). 


C— telecommunications and flight control personnel 
(36 different trades). 


Not until all these specialists—and the general 
personnel—have been thoroughly trained and 
properly allocated to their aircraft and equip- 
ment will the new German Air Force become 
what the Federal Republic and its allies wish it 
to be: a fighting force in a state of constant readiness 
to maintain peace. 
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New Flight Simulators for Military and Civil Crews 


Fie: simulators, on which /nteravia wrote 
a first comprehensive report in the autumn of 
19521, have in recent years come into even 
more wide-spread use in air forces and com- 
mercial aviation, and even in sports aviation. 
Today there is earth-bound “flying equipment” 
for every training purpose and in practically 
every size. This equipment ranges from the 
simple dual control training unit for prepara- 
tory visual flight training of beginners (costing 
a few hundred dollars only), via the various 
Link trainers for instrument training (price, 
several thousand dollars) to the “type” trainers 
reproducing in detail a given operational air- 
craft (value one million dollars each). 


The object of the flight simulators is to make 
general and type training more economical by 
reducing fuel and maintenance costs—not to 
mention the risk of crashes. To acquire basic 
knowledge of instrument flying—e. g., stand- 
ard turns (today three degrees of arc per second) 
by the turn and bank indicator (‘corner on 
corner”) and stop watch—or to practise 
procedure turns on radio range signals, the 
student need not each time venture among 
the clouds or sit under the blind flying hood; 
a Link trainer serves the same purpose. Cockpit 
drill, designed to enable a pilot to operate all 
knobs and levers “‘in his sleep”, can be learned 
as well—or better—in a “type” trainer as in 
the actual aircraft. Finally, when it is remem- 
bered that every non-productive flying hour 
in a modern four-engined transport costs 
roughly $ 1,000 and entails a loss of revenue 
of at least another $ 1,500, while a “type” 
trainer costs less than a tenth to operate and 
causes no loss in revenue, it is not surprising 
that even the airlines are spending increasing 
sums on flight simulators and transferring a 
large part of their crew training from the air to 
the schoolroom. 


The following is a brief description of some of the 
latest flight simulators of French, British and 
American design. 


' Cf. “Flight Simulators... ‘fly’ like a@ircraft’’, in Jnter- 
avia No. 11, 1952, pp. 622 —624., 


The R.A.F.’s D.4 instrument flying trainer of Air Trainers Ltd.: rotating cabin (left) and instructor’s desk. 








Dorand DX. 60 elementary training unit. 





ECA-PIC.10 instrument trainer. 


@ Dorand DX.60 elementary simulator 


Designed for beginners in flying, this 
training equipment made by Société Giravions 
Dorand (Paris) consists of a fixed cabin, with 
two pilot seats in tandem and dual controls, 
and a cylindrical screen and projector. An 
electro-mechanical computer is also included. 








The instrument panel in the pilot’s cabin is 
merely fitted with the normal visual flight 
instruments: revs. counter, compass, air speed 
indicator, oil pressure gauge, altimeter, vertical 
speed indicator. 


As the student moves the controls, instru- 
ment readings on the one hand and the 
projected picture and hence the horizon, on 
the other, change accordingly. The changes 
are produced by small servo motors which 
receive their control signals from the electro- 
mechanical (valveless) computer in the simu- 
lator. For example, the servo motor for the 
projected picture moves a small diascope 
cylinder which is fitted round the pinpoint 
source of light in the projector and whose 
rotation simulates the change in visibility 
during a turn. As the projector (which is 
mounted at the focal point of the cylindrical 
screen) can be inclined in the longitudinal and 
transverse direction by other servo motors, the 
student’s control movements can be represented 
—depending on their coordination—in the 
form of tight or open turns and in the appro- 
priate bank attitude. The computer has setting 
knobs for different flying qualities, such as 
marked roll-cum-yaw moments and sideslip- 
cum-roll moments, tendencies towards exces- 
sively tail-down or nose-down attitudes, light 
or heavy control forces. Some of these qualities 
can also be varied by the instructor during the 
exercise. 


@ ECA-PIC.10 instrument trainer 


This equipment, offered by Eudes e¢ Cons- 
tructions Aéronautiques, Asniéres, France, was 
designed to be cheaply produced and hence 
within reach of flying clubs. It therefore 
consists of only few instruments (five), the 
usual controls and the simplest possible servo 
mechanism (springs, oil brakes, pendulum). 
Nevertheless, the manufacturers have taken 
care to ensure that the student gets the proper 
impressions of instrument flight from the 
beginning and to avoid instilling in him any 
false concepts which would be difficult to 
eradicate later. 


PIC stands for Pente, Inclinaison, Cadence, or 
longitudinal attitude, transverse attitude, rate 
of turn. To meet this minimum programme of 
initiation into instrument flight, the only 
instruments fitted are turn and bank indicator 
(needle portion), artificial horizon, turn and 
bank indicator (ball portion), compass and air 


Cabin instrumentation in the D.4 training equipment 
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Curtiss-Wright 2F9 flight simulator for the 


fighter. 


speed indicator. — The indispensable stop 
watch (which replaces the magnetic compass in 
practical turning flight) must apparently be 
provided by the student himself; the absence 
of a vertical speed indicator is also not an 
advantage. Instrument readings are produced 
by the above-mentioned simple servo mechan- 
isms, depending, of course, on movements of 
the controls. The steady-reading compass is 
actuated by a micro motor with pocket torch 
battery. 


Although this simplified training unit may 
not have exceptionally high instructional value, 
it is certainly capable of teaching any sports 
pilot at least the life-saving reverse turn: hold- 
ing the turn and bank indicator needle “corner 
on corner” for a full minute with correct bank 
and unreduced speed. Any pilot who inad- 
vertently gets into a cloud mass in his aircraft 
(equipped with turn and bank indicator) will 
be grateful for this minimum knowledge and 
leave the “instrument flight zone” as quickly 
as possible again... 


@ The R.A.F.'s D.4 instrument trainer 
(civil designation AT.1) 


Produced by Air Trainers Ltd., Aylesbury, 
Bucks., England, this versatile (rotating) instru- 
ment trainer corresponds to the American 
Model F Link trainer, of Link Aviation Inc. 
(Binghamton, N.Y.), but includes complete 
engine and propeller controls, a new-type 
gyro-magnetic compass and radio compass, 
radio range and I.L.S. receiver with automatic 
operation. 

The instructor’s desk contains the usual 


chart table with recorder, plus duplicates (top 
left) of the student’s most important instru- 


Two-seat pilot cabin of the Dorand DX. 50 helicopter 
simulator. 
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Banshee carrier-based jet 


ments (gyro-magnetic compass, air speed 
indicator, altimeter, vertical speed indicator, 
I.L.S. indicator, automatic radio compass, 
various warning lamps) and a control unit for 
radio range signals, microphone and_head- 
phones. 


Instruments in the pilot’s cockpit include: 
gyro magnetic compass (top), then (top row, 
left to right) I.L.S. indicator, air speed indicator, 
artificial horizon, vertical speed indicator, 
boost gauge, revs. counter; followed by (middle 
row) chronometer with stop device, automatic 
radio compass, altimeter, directional gyro, turn 
and bank indicator, fuel quantity gauge; finally 
(bottom row) various warning lamps and 
control knobs, also engine instruments. 
Throttle lever, propeller pitch control and 
three trimming wheels are—as is normal—on 
the left cabin wall, and controls for radio 
compass, radio range and I.L.S. receivers on 
the right. 


The whole training equipment (rotating 
cabin and instructor’s desk) can be housed in 
a room 9 ft. 6 ins. high, 22 ft. 6 ins. long and 
17 ft. 6 ins. wide. 


@ Curtiss-Wright 2F9 flight simulator for 
Naval aircraft 


This purely electronically operated, station- 
ary flight simulator developed by Curtiss-Wright 
Corporation, Wood-Ridge, New Jersey, has been 
chosen as representative of a whole series of 
American jet flight trainers. Other electronic 
flight simulators are made by Link Aviation 
Inc., Binghamton, N.Y. (C-11A, “type” crew 
trainers for F-89D and B-47) and Engineering 
and Research Corporation, Riverdale, Md. (“type” 
trainer for F-86D etc.), and finally by Curtiss- 


Analogue computer of the Dorand DX. 50 simulator, 
with 20 potentiometers for setting characteristics. 












British AT. 30 simulator (Air Trainers Ltd.) for the Gloster Meleor 8 jet fighter. 


Wright itself for the B-36 and B-50 bombers 
and the C-97 and C-124 transports. 


The 2F9 flight simulator is designed for the 
instrument training of U.S. Navy fighter pilots 
under combat conditions, i. e., at all the alti- 
tudes and speeds occurring in the combat 
aircraft. It is therefore adapted electronically 
to the flying qualities of the standard McDonnell 
F2H Banshee twin-jet single-seat fighter; its 
“cockpit” is an exact replica of the latter type. 


The simulator consists in essentials of a 
single-seat stationary pilot’s cabin with the 
usual controls and instruments, radio naviga- 
tion devices etc., with opaque windshield. The 
electronic equipment—computers to solve 
flight equations, control force simulators and 
instrument servos, and the instructor’s trouble 
panel (or “hell box,” to simulate flight and 
engine problems)—are separate from the cabin. 
Needless to say, all the navigation aids avail- 
able in combat operations can be “switched 
on”: radio compass with homing receiver, the 
various radio range systems and I.L.S., possibly 
also TACAN. 


@ AT.30 flight simulator for the R.A.F.’s 
Meteor 8 jet fighter 


Another purely electronic “type” trainer is 
the AT.30 simulator made by A/r Trainers Ltd. 
for the Gloster Me/eor 8. The interior of the 
stationary cabin (with opaque hood) corre- 
sponds exactly to that of the well-known 
R.A.F. fighter. The electronic computer and 
the control desk for radio navigation training 
(AT.500) are again set up outside the main 
equipment. Details are similar to those of the 
AT.100 Viscount trainer described below. 


Air combat trainer of Société d’ Applications des Machines 
Motrices (SAMM). 





@ Dorand DX.50 helicopter simulator 


Manufactured by Sociéé Giravions Dorand, 
Paris, this simulator for training helicopter 
pilots comprises three basic elements: 1.— 
electro-mechanical analogue computer with 20 
potentiometers for setting helicopter charac- 
teristics; 2.—two-seat helicoptercabin, mounted 
on a universal joint, with longitudinal and 
transverse inclination controlled by two electric 
motorsaccording to signals from the computer; 
3.—panorama projector (also controlled by the 
computer), which enables two overlapping 
film strips to be projected on to a suitably 
inclined screen in front of the cabin. — The 
two pictures cut each other at right angles, 
giving the pilot an illusion of a changing 
landscape. 


To operate the simulator, the most important 
characteristics of the helicopter in question— 
in principle any single-rotor helicopter can be 
“flown” in the DX.50—are set on the com- 
puter’s potentiometers, including in particular 
the longitudinal and transverse direction of the 
rotor cone axis in relation to the cabin, the 
latter’s longitudinal and transverse inclination 
in relation to the direction of flight, forward 
and sideways speeds of the helicopter. — The 
student and instructor climb into the cabin, 
and the simulated helicopter flight can begin. 
The controls—joystick, pedals and collective 
pitch control (with throttle control)—are 
operated exactly as in a real helicopter. How- 
ever, control movements are transmitted only 
to the computer, which converts them, in a 
manner appropriate to their space-time coordi- 
nation, into simulated movements on the 
panorama screen and real tilting movements 
of the cabin. The sensations experienced “on 
board” cover the full range of flight conditions: 
hovering, forward flight, sideways and back- 
ward flight, climb and descent. 


Another helicopter simulator built by Dorand 
bears the designation D.X.33 and is used for 
elementary training in hovering, vertical climb 
and descent. A new simulator, the D.X.32-A, 
designed for advanced training, is also under 
development. 


Mention should also be made here of the 
American helicopter simulator, the 2-H F-2 
(for the Bell 47), built by Be// Aircraft Corpora- 
tion, Buffalo, N.Y., which was described in an 
earlier issue (Jnteravia No. 10, 1955, p. 790). 


@ SAMM air combat training cabin 


This special simulator developed by Société 
d’ Applications des Machines Motrices, Billancourt, 
France was also discussed in No. 10, 1955 (p. 
790). The trainer shows above all to what 
extent tricky special tasks in military training 
can be simplified and rendered less costly by 
electronic equipment. 


The apparatus, designed for gunnery training 
of fighter pilots—in principle a sound-proof 
air-conditioned cabin—contains a replica of 
the cockpit in a jet fighter (for the student) and 
raised desk for the instructor. In front of the 
pilot is a horse-shoe screen over which the 
passage of an enemy bomber is simulated. 
Speed, range and relative position of the 
bomber are controlled by the instructor with 
the aid of a joystick, two pedals and a “throttle 
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Dehmel flight simulator (Curtiss-Wright) for training 
Douglas DC-6B and DC-7C crews: cockpit (top) and 
first instructor’s trouble panel (bottom). The latter is 
used for simulating emergency situations (engine failure, 
icing, turbulence etc.); in the rear are some of the 
equipment cabinets for the second instructor, who 
operates the radio aids and follows the flight track. 


lever.” The instructor also provides the appro- 
priate sound effects by means of loudspeakers. 

The student-fighter pilot operates his own 
independent controls and follows the target 
in his sight. His task is to steer towards the 
target, aim and fire at the right moment. His 
“hits” are calculated electronically, indicated 
by lamps and automatically recorded. Instruc- 
tor and student are in constant telephonic 
communication. 


@ “Type’’ simulators for four-engined 
commercial transports 


Typical examples of this range of training 
equipment, which has been in use by the air- 
lines for some years, are: 


Seats, controls and instruments for the “captain” and 
“co-pilot” in the Redifon C.700 simulator (for the 
Boeing Stratocruiser). 
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— Dehmel flight simulator for the Douglas 
DC-6B (and DC-7C) built by Curtiss-Wright 
(Wood-Ridge, N.J.), such as Swissair 
recently installed in its new training centre 
at Zurich-Kloten; 


— Dehmel flight simulator for the Boeing 
Stratocruiser made by Redifon Ltd., London, 
a licence version of Curtiss-Wright’s C-97 
simulator. 


In both cases the pilots in training (captain 
and co-pilot) sit side by side in a replica of the 
airliner’s cockpit. The flight engineer sits 
behind them, as in real flying operations. The 
hindmost part in the cabin is for the two 
instructors, one of whom simulates every 
conceivable emergency situation by means of 
his trouble panel (engine failure, icing, tur- 
bulence, fire in the aircraft) and thus makes life 
difficult for the crew, while the other takes 
over the duties of the control tower official, 
follows the “‘flight path” and issues appropriate 
instructions by “R/T.” The electronic com- 
puters for instrument readings and course 
determination, and the control force simulators, 
power supply etc. are housed in long rows of 
cabinets outside the cabin. 


@ AT. 100 trainer for the Vickers Viscount 
724 turboprop airliner 


As in the two above-mentioned “type” 
trainers for piston-engine commercial trans- 
ports, the heart of the new AT.100 turboprop 
simulator is also the pilot’s cabin of an airliner, 
in this case the Viscount 724. Here, however, 
not only the electronic computers but also the 
new radio aids unit and course recorder 
(AT.500) are outside the cabin. The whole 
equipment is made by Air Trainers Ltd., Ayles- 
bury, England. 


In its engine characteristics, “performance” 
and “flying qualities,” and last but not least 
its radio equipment, the simulator corresponds 
exactly to the real aircraft. In particular it can 
simulate flying conditions corresponding to 
any combination of the following: 1.—under- 
carriage up or down; 2.—flap setting 0°, 20°, 
32°, 40° or 70°; 3.—one to four propellers 
windmilling; 4.—one to four propellers feath- 
ered; 5.—maximum take-off weight or maxi- 
mum landing weight. 


The AT.500 radio aids unit records the 
flight track on a chart 44 ins. wide by 36 ins. 
deep, with full allowance for the wind direction 
and force set in by the instructor. The recorder 
pen moves at two different speeds according 
to the map scale (1 inch or 1/16 inch per statute 
mile). 


Radio aids that can be simulated are dual 
radio compass on any frequency from 100 kc/s 
to 1.75 mc/s, I.L.S. installation, VHF markers, 
Zero Reader, VOR und DME, Collins Offset 
Course Computer (CA.1477), HF and VHF 
radio communications equipment. 


* 


Finally, Curtiss-Wright Corporation is work- 
ing on a flight simulator for the Douglas DC-8 jet 
airliner, which has already been ordered by 
several airlines. 
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Au eyes turned to London when General 
Ivan Serov, head of the Soviet’s secret police, 
arrived in the British capital on March 22nd, 
1956, in a new Russian commercial jet trans- 
port. Understandably the world’s press gave 
full cover to this aircraft, officially designated 
as Tu-104, whose dimensions and performance 
indicate it to be an eventual rival to the West’s 
medium-stage jet transports. /nteravia’s London 
Editor had the opportunity to inspect the 
Tu-104 at close quarters after its arrival at 
London Airport. 


The airframe, he reported, gave the impres- 
sion of being brand new and may even have 
been a prototype. Wings and tail unit, as well 
as engine nacelles and undercarriage fairings 
have been taken over with only slight modifi- 
cations from the twin-jet Badger bomber, which 
suggests that the latter, already known for two 
years, was also the work of the well-known 
designer Lieutenant General Andrei N. Tupo- 
lev. The two boundary layer fences on top of 
each wing, the landing flaps, ailerons and 
undercarriage fairings differ little from those 
in the twin-jet bomber. — Except for the old- 
fashioned radio aerials, the airframe has good 
surface finish. Rivets are fully countersunk 
and, judging from the rivet runs, part of the 
fuselage seems to be prefabricated in sections 
before being mounted on the main frames. 
Wing and tail fairings are very clean. 


An unusual feature is the transparent nose, 
which recalls the bomb-aimer’s position in the 
military version, but seems to be used as 
navigator’s post in the civil version, with map 
table and other navigational equipment. There 
are four escape hatches on each side of the 
fuselage, and the main door is on the port side 
—unlike the usual Russian practice—near the 
tail. As the windows above the wing centre 
section are about 12 inches higher than the 
other cabin windows, it is assumed that the 
wing box spar runs through the fuselage. 


The wing’s anhedral, the two boundary layer fences on top of each wing and the 
arrangement of engine nacelles and undercarriage fairings recall the twin-jet Badger 


bomber. 









The wings have a thickness-chord ratio of 
at least 12° at the root and an anhedral of 
about 5°. At the wing tip are twin air duct 
effuxes which would seem to be connected 
with thermal de-icing. All control surfaces are 
apparently servo-tab operated. 

Technical observers in London believe that 


the engines are large axial-compressor jets, 
perhaps with a by-pass duct. The large diameter 
of the air intakes (nearly 4 ft.) supports the 
assumption that each engine develops at least 
18,000 Ibs. of thrust. Length of the engine 
nacelles is about 42 ft., and their maximum 
diameter roughly 6 ft. The engines are described 





The cabin interior of the Tu-104. 


as exceptionally quiet; judging by the shape 
of the jet nozzles, they carry no reheat devices. 
The Russian pilot took on 8,000 gallons of 
fuel in London, which indicates good tankage 
capacity but not very low specific consumption. 

The luxurious interior suggested that the 
version seen in London was a V.I.P. bomber 
conversion rather than a standard fully-devel- 
oped airliner. The fuselage was divided into 
four compartments; from front to back: two 
lounges for eight persons each, a dining room 
with central table for four persons, and a 
longer cabin with 30 seats (4 seats per row) 
and central gangway; finally, galley, toilets, 
baggage room etc. in the fuselage rear. 
Surprisingly each passenger seat was equipped 
with oxygen outlet. A.N. Tupolev, the designer, 
states, however, that the aircraft has a pres- 


surization system which maintains a cabin 
pressure equivalent to 10,000 ft. up to an 
altitude of 33,000 ft. Oxygen equipment is 
provided only as a safety precaution. Whereas 
the luxury model shown in London was 
equipped for 50 passengers, a later tourist 
version is to be capable of carrying 70 passen- 
gers. — The crew comprised two pilots, 
navigator, radio operator and engineer. 


The radio navigation equipment included a 
radio compass, radio altimeter and a radar 
similar to the British H2S, with the scanner in 
a bulge under the nose. In front of the two 
undercarriage fairings are plastic hoods which 
may be covers for the aerials of a DME equip- 
ment. The aerodynamically unfavourable aerial 
arrays on the side of the fuselage belong in part 
to the radio compass, though the latter’s D/F 
aerial is buried. 


Describing the Tu-104’s performance, the 
Russian designer has stated that its cruising 
speed is roughly 500 m.p.h. and range more 
than 2,000 miles, at altitudes of more than 
33,000 ft. The jet engines are claimed to be 
“more powerful than those mounted in any 
Western type” and enable the Tu-104 to reach 
an altitude of 14,800 ft. on one engine only. 
As regards block speed, the Tu-104 is said to 
take only nine hours for the Moscow-Vladi- 
vostok stage (distance approx. 4,150 miles) 
which would correspond to a block speed of 
around 465 m.p.h. Flying time for the return 
from London to Moscow was 3 hours 15 
minutes. — Witnesses of the landing in London 
were impressed by the slow flying qualities of 
the Soviet transport, which came to a standstill 
2,300 ft. from touch-down after a perfect three- 
point landing. Slow-speed qualities are prob- 
ably improved by the curved airfoil and the 
large-area slotted flaps. 

According to Soviet press reports and radio 
interviews with Lieutenant General Tupolev, 
the Tu-104 is already in production and will 
shortly be coming into service on all Aeroflot’s 
main routes. However, Moscow Radio and the 
Russian daily Pravda” 
recently stated that only two aircraft are so far 
in existence and that “the second Tu-104 has 
meanwhile been tested and is now in regular 


““Komsomolskaya 


service.” 

Meanwhile a still bigger and faster jet airliner 
is reportedly under development in the Soviet 
Union, perhaps a civil version of the four-jet 
long-range Bison bomber. 


Contrary to the usual Russian practice, the main door is in the port side of the fuselage, 
as is normal in the commercial aircraft of Western countries. 











Lockheed Reveals the F-104 A Starfighter 


Onc of the most successfully guarded “open 
secrets” of recent aviation history was pre- 
sented to the public on April 17th when the 
U.S. Air Force invited more than 100 news- 
men and guests to its Jet Center at Palmdale, 
California, to watch a demonstration of the 
Lockheed F-104A Svarfighter supersonic day- 
and-night fighter. 

The existence of the XF-104, its prototype, 
had been known for several years, but the 
public had never seen the machine. Actually 
it started its flying trials in February, 1954, 
at Edwards Air Force Base in the Mojave 
Desert and completed more than 300 test 
flights. C. L. “Kelly” Johnson, Chief Engineer 
of Lockheed’s California Division, admitted at 
Palmdale last month that Lockheed ‘“‘started 
thinking about the F-104, in its present form, 
in about 1951. This was approximately the time 
when Air Force experience in Korea was 
indicating the need for a lightweight fighter.” 

Not only because of its relatively low weight, 
but also because of several other features the 
F-104 “superiority fighter” —as it has frequently 
been called—is a revolutionary aircraft. Some 
of its features follow. 

It weighs less than any operational jet 
combat aircraft now in existence. Although its 


weight has not been disclosed officially, uncon- 
firmed reports state that its all-up weight is 
between 15,000 and 16,000 lbs. Airframe design 
is greatly simplified, and the price of the F-104 
airframe is said to be about half the cost of 
comparable larger fighters. 

Its length is 54 feet 9 inches, but its span 
wing tip to wing tip—is only 21 feet 11 inches. 
The wings extend only 71% feet from the 
fuselage. Height to the top of the tail is 13 feet 
6 inches. 

Its razor-thin wing has a leading edge so 
sharp that a felt covering is used to protect 
ground crewmen handling the aircraft. (Kelly 
Johnson explained that the radius of the lead- 
ing edge surface is sixteen-thousands of an 
inch.) Most probably the wings are machined 
from solid metal slabs, a method in which 
Lockheed has done pioneering work. Prior to 
adoption of the final wing form, Lockheed 
made extensive studies with various types of 
wing, including desert tests of F-104A wing 
models on 5-inch rockets travelling several 
times the speed of sound. These tests estab- 
lished that the S/arfire’s straight, thin wing is 
the best for maximum supersonic performance. 

The wings do not pass through the fuselage 
as a single structural unit, as is the case in most 


The F-104 A Starfighter. The lateral air intakes are protected by special fairings. 
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The Lockheed F-104A in flight. 


fighters today, but they are joined separately 
to the fuselage sides. Thus, a considerable 
amount of space is saved in the fuselage for the 
installation of equipment. 


The wings—located nearly two thirds of the 
distance back along the fuselage—have a 10- 
degree negative dihedral. The purpose is to 
compensate for the rolling moment caused by 
the tall vertical tail when the rudder is deflected. 
Along nearly the entire leading edge runs a 
“droop-snoot” flap which together with the 
trailing edge flaps reduce the take-off and 
landing runs. Dive brake flaps are located aft 
of the wing about midway on the fuselage side. 

Its T-shaped “all-flying tail” carries no 
elevator on the thin horizontal plane which is 
located nearly at the top of the high, swept-back 
vertical fin. 

The F-104 has the first downward-ejection 
system to be installed in a production fighter. 
Its operation is fascinating. All the pilot has 
to do is to pull a handle which starts an auto- 
matic chain of events: (a) the cockpit is depres- 
surized and the control stick moves forward 
out of the way; (b) the parachute shoulder 
harness snaps on to the pilot, his legs are 
pulled close to the body by “‘mechanical straps”, 
and ankle clamps hold his feet in place; (c) an 
explosive cartridge releases the escape hatch 
and jettisons the seat downward and outward; 
(d) the seat belt unsnaps, freeing the pilot from 
his seat, and at a pre-set altitude the parachute 
opens. 

As part of Lockheed’s efforts to obtain 
maximum design simplicity, the company 
developed a new “integrated electronics 
system’’, in which the various communications 
and navigation components are installed as a 
series of interconnecting but self-sustaining 
units. The separate units can be plugged quickly 
in place, or unplugged, to provide the aircraft 
with only the electronics equipment actually 
needed for a specific mission. Unnecessary 
weight is thus eliminated. 


The main landing gear retracts into the 
fuselage rather than into the wing as in most 
fighters, because the wing is too thin to house 
wheels, brakes and struts. For landing, the 
F-104 is fitted with a drag parachute housed in 
the lower aft fuselage near the end of the tail- 
pipe. 

The F-104A Starfighter is powered by the 
new General Electric J-79 engine which has 
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Front view of the F-104A. Note the negative dihedral (10 deg.), 


good cockpit visibility. 


been called ‘the most powerful jet engine, 
thrust-per-pound-of-weight, yet developed.” 
(The XF-104 prototype had a Wright J-65 
Sapphire). While no official thrust figures are 
available, it has been reported unofficially that 
the J-79 develops about 15,000 lbs. static 
thrust (i. e., nearly equivalent to the aircraft’s 
all-up weight). At top speed, Lockheed says, 
the J-79 turbojet with afterburner develops 
half of its thrust as a ramjet. 

Fuel is carried in the fuselage as well as in 
jettisonable tip tanks which fit over the wing 
tips “like a glove” instead of being separate 
appendages. Provisions have been made for 
under-wing pylon tanks if needed for extra 
fuel. The range of the aircraft is described as 
“comparable to that of present operational jet 
fighters.” 

In the fuselage bottom below the engine 
there is a large access door which serves the 
dual purpose of providing ready access to the 
engine and—on the inner door panel—of 
holding most of the aircraft’s hydraulic equip- 
ment, which facilitates servicing. Another 


The stubby mid-set wing with its small ailerons and the high-set all-flying tail are principal features. 












nose-wheel undercarriage retractable into fuselage, 


unique feature of the F-104A is provided by 
the downward seat-ejection system. When the 
aircraft is on the ground the escape hatch 
under the cockpit is removed, the entire seat 
installation is slid down and out, and a techni- 
cian can therefore stand comfortably under the 
aircraft and work on the cockpit installations. 


A mere allusion was made to the aircraft’s 
armament during the Palmdale show. Kelly 
Johnson reported that in addition to its fighter 
role the F-104A is adaptable for ground attack 
or tactical support. In addition to its (undis- 
closed) armament, various types of weapon 
could be carried externally—including tactical 
atomic bombs. 


No performance figures have been released 
for the F-104A. Lockheed officials have claimed 
that “its speed in climb is equal to its speed 
in straight-and-level flight.” General Nathan 
F, Twining, Chief of Staff of the U.S. Air Force, 
has referred to the type as “the fastest and 
highest-flying fighter anywhere in the sky”, 








‘ 


and Lockheed adds that the machine’s “‘oper- 
ational altitude is the upper stratosphere” 

1, €., presumably, 60,000 feet and more. A hint 
of the type’s speed capabilities is contained in 
the interview Kelly Johnson gave on April 
17th, during which he said that the F-104 had 
“the best inlet air distribution of any airplane 
now flying. Our configuration provides higher 
ram to the engine. This is extremely important 
when you visualize that at Mach numbers of 2 the 
engine with its afterburner is developing half of its 
thrust as a ramjet...” 

What about the aircraft’s handling character- 
istics? Not very much was said during the 
press show on this point. A. W. “Tony” LeVier, 
Director of Lockheed’s Flying Operations and 
the first to fly the prototype XF-104, called the 
machine “the most exciting airplane in America 
today”... a statement which could be inter- 
preted in several ways and might make future 
pilots wonder. They may feel reassured by the 
words of Herman R. “Fish” Salmon, Lock- 
heed’s Chief Engineering Test Pilot, who 
reported that “with all its power and perform- 
ance, this bird should be too hot to handle. 
Far from it, though. It is smooth to control 
and it responds with precision and speed .. .” 


* 


The F-104A is now in full production and 
the first machines are scheduled for delivery 
to tactical units of the Air Force in the near 
future. At present, several early production 
models are undergoing exhaustive tests. 
Meanwhile, Lockheed privately financed the 
development of a two-seater prototype, the 
F-104B, which has since been ordered by the 
Air Force and is also in production. It is a 
tactical fighter capable of flying combat mis- 
sions as well as checking out pilots on the 
single-seater F-104A. 

In answer to a question about the “life span” 
of the F-104 design, Kelly Johnson gave the 
type seven to ten years from its inception to 
the end of production. Since the XF-104, proto- 
type first flew early in 1954, this may mean that 
the U.S.A.F.’s “superiority fighter” may be 
around until about 1964, by which time it may 
be superseded in some of its roles by guided 
missiles. 

“But Boss, it’s NOT a double exposure ... it’s Lock- 
heed’s new F-104 making a round trip in ONE shot!’ 











FP schies March 1956: On March 16th, the 
Federal Council, meeting in Berlin, passed the 
Defence Laws. This gives the Federal Republic 
the legislative basis, beyond the Volunteers Act 
of last summer, for a standing Bundeswehr. 


A practical start can now be made. Now per- 
haps there will be an end to the mass of criti- 
cism, sometimes quite malicious, that accom- 
panied the early beginnings. The initial stage 
was undoubtedly difficult. 


The law-making machinery, always slow in 
any parliamentary government, has created the 
necessary foundations. However, it is impos- 
sible to learn in Bonn whether these laws are 
backed, in addition to faithful observance of 
the Paris Treaties, by the idealistic and material 
concept needed to make the German defence 
contribution really effective. The dislike of 
everything military has become a veritable cult 
in Germany. It is therefore no wonder that 
many former soldiers confess openly that they 
feel like inmates of an “isolation ward” and 
meet with unwavering distrust from the general 
public. 


A study of the German daily press makes 
such statements understandable. The young 
Bundeswehr, so far only 6,000 strong, is appa- 
rently becoming the plaything of the political 
parties. Since rearmament is by no means popu- 
lar, the fear has been expressed that the attitude of 
the parliamentarians may erect a wall between 
the people and the military. Parliament agrees 
that it must control the Bundeswehr, and the 
appointment of a parliamentary expert for the 
Bundeswehr has been decided upon. The Defence 
Ministry and the military do not oppose this 
arrangement in principle, but do criticize the 
interpretation put on the term “control” by 
parliamentarians, whom they accuse of envi- 
saging a kind of police supervision rather 
than an active share in responsibility. 


Faced with a tremendous task, Defence 
Minister Blank and his Ministry are in no happy 
The Defence has been 
instructed to set up, equip and train the Bandes- 


situation. Minister 
wehr, but his colleague, Finance Minister Schaf- 
fer, is holding back on the funds. Yet Blank is 
still optimistic. He expects to fill the volunteer 
programme with an ample flow of young men 
and to reach the target of 560,000 men for the 
last phase by 1960 with the aid of general cons- 
cription, provided... 


Meanwhile Parliament and Federal Council 
have raised objections even to the principle of 
general conscription, arguing that what is 
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This may be the reason for the unexpected 
delay in placing orders with the German air- 
craft industry. Everything is still undecided. 
All that is certain is that the Air Force experts 
at the Defence Ministry would prefer to equip 
their units with standard aircraft rather than 
a mixed bag of types from all countries, such as 
is offered by the finance and economic experts. 
How great the uncertainty on the equipment 
question is even within the Defence Ministry 
is illustrated by the view expressed emphatically 
by many officers and officials that all heavy 
equipment should be purchased from abroad 
and no adventures initially undertaken with 
German production or development. This view 
may be assumed to spring from the fear that it 
may be impossible to keep up to schedule if too 
much reliance is placed on the German industry. 


Though the divergence of views on this 
important problem is understandable, it is still 
surprising that no solution has been found 
before the Air Force units are in the process of 
formation. It would be wrong to regard this as 
a “trick” in German rearmament. It is merely the 
inevitable consequence of preparations made 
by non-experts. The Defence Ministry is still 
struggling—or rather has just begun to struggle 
—for an organizational set-up that gives the 
technical side its proper weight, namely, a posi- 
tion of equality alongside the administrative 
and general staff departments. Under-Secretary 
Dr. Rust will have rendered particularly valua- 
ble services if he succeeds in bringing order 
into this field and eliminating delays and medio- 
crity in the departments dealing with questions 
of technical procurement by a fundamental 
reorganization. In such a project he should be 
able to count on assistance from far-sighted 
members of Parliament. 


Who will head the Technical Directorate in 
the Defence Ministry ? 


The question has not yet been solved, and 
even Minister Blank, always inclined towards 
optimism, seems to have reached a mood of 
resignation since so many well-known experts 
have declined the job. On the other hand, Blank 
sees no legal basis for the provisional employ- 


Administrative building and production shops at 


Heinkel’s Stuttgart-Zuffenhausen plant. 
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Professor Walter Blume (right), head of the design office 

of the same name, in conversation with Dr. A. Baumker 

(left) of Wright Air Development Center, and Dr.F. Riegels 

(Aerodynamic Experimental Establishment — AVA — 
sOtting 






left), 
Ernst Heinkel (centre) and Dr. A. Klein (EF. 
GmbH.). 


Professor 
Heinkel 


Professor Nallinger (Daimler-Benz; 


ment of a so-called “‘one-dollar man’’, i.e., an 
unpaid expert who could be lent by industry 
for a few years to build up the technical direc- 
torate. 


Present members of the Defence Ministry, for 
example Lieutenant General (retd.) Vorwald 
who heads the Technical Sub-Section in Cob- 
lenz, do not appear to have been selected for 
this post. It is rumoured that Vorwald, after 
returning to the active list, will become head 
of a defence region in the Bundeswehr’s territorial 


organization. 


Meanwhile, former Luftwaffe Engineer 
General Sellschop has been re-appointed, on the 
initiative of Dr. Rust. It can be stated without 
exaggeration that Sellschop’s appointment was 
greeted in the Ministry and above all by indus- 
try with an audible sigh of relief, as he is highly 
esteemed as a real expert. In the old Luftwaffe 
Sellschop was head of industrial planning. Now, 
reporting direct to the Under-Secretary, he 
deals chiefly with questions of air armament, 
but is also working on the basic organization 


of the future technical department. 


Administrative building of Messerschmitt A.G., Augsburg 
(at. present leased to other tenants). 








The first result of his work at the Ministry 
was the preparation of contracts with the air- 
craft industry for a limited aircraft production 
programme. Meanwhile Dornier-Werke GmbH 
has become the first German firm to resume 
aircraft manufacture. An order for 428 recon- 
naissance and communications aircraft of the 
Do 27 model for the Army, to be delivered by 
1960, has enabled Dornier to finance the resump- 
tion of production. 


Other orders are still awaiting approval by the 
Parliamentary budget committee, so that con- 
tracts cannot be expected to be awarded to 
further aircraft manufacturers before May. As 
is known, plans call for the licence production 
of the Piaggio P. 149, Fouga CM. 170-R Magister 
and S.N.C.A.N. Nord 2501 Noratlas. 


The firms interested in resuming aircraft 
manufacture are ready to tool up for produc- 
tion as soon as orders are placed. They already 
have agreements awaiting signature with the 
licensors and are gathering together old and 
new employees—those of them that had not 
already done so. Production shops have been 
prepared, and commercial preparations—in 
particular price calculations—are under way. 
However, the authorities will have to advance 
funds, so that production equipment can be 
acquired. As the Federal Finance Minister is 
not prepared to help the aircraft industry with 
reconstruction credits, as he has done in other 
cases, aircraft orders will have to be financed 
to a certain extent by substantial progress pay- 
ments. In other words, the aircraft industry 
will be rebuilt exclusively with defence funds. 
The modest scale of this reconstruction is shown 
by the following calculation: 


Up to 1960 the volume of orders 
for the aircraft industry is DM 577,000,000 
of this total, licences and 
purchases from abroad until 
German production gets 
going will take DM 221,000,000 
leaving for German 


industry DM 356,000,000 


The German aircraft industry’s share in the 
total volume of German air armaments— 


Plan of Focke-Wulf GmbH.’s branch at Bremen airport. 











Engine test run of the Dornier Do 27 prototype (Spanish 
markings) at the Oberpfaffenhofen works airfield. 


roughly DM 5,500,000,000—will therefore be 
only 614%. 

But this point has not yet been reached. At 
the moment the industry, with the exception 
of Dornier, is still waiting for the green light. 
Messerschmitt A.G. plans to cooperate with 
Ernst Heinkel GmbH in manufacturing the 
Fouga Magister under licence, for use as the Air 
Force’s jet trainer. It is expected that an order 
for 201 of these aircraft, for delivery over a 
period of four years, will be placed and that an 
increase in this number by a further 100 is not 
out of the question. Messerschmitt will build 
the fuselage, be responsible for obtaining 
engines, equipment and undercarriages and 
undertake final assembly. Heinkel will probably 
make wings and tail units at its Speyer plant, 
which has a production area of 215,000 sq. ft. 
and is at present building cabin scooters. 

Focke-Wulf GmbH, together with Professor 
Blume’s design office, expects a Defence 
Ministry order for 269 Piaggio P.149s, which 
the Air Force has requested as trainers. Pro- 
duction shops and airfield are available. 

Finally, Nordflug GmbH—formed by Weser 
GmbH (Krupp), Hamburger Flugzeugbau 
GmbH (Blohm & Voss) and Siebel—ATG 
(Flick)—is awaiting an order for 120 SNCAN 
Nord 2501 Norat/as military transports. 

Among engine manufacturers only Bayerische 
Motoren-Werke A.G. (BMW), of Munich, so far 
appears to be ready to accept orders. It is belie- 
ved that this firm will build about 1,000 Lyco- 
ming GO-435 engines (250 h.p.) under licence. 

Preparations for an organization for the over- 
haul and repair of all foreign aircraft types 
(including engines) destined for the Air Force 
have so far produced no result, as the final 


that all aircraft and engine manufacturers will 
be included in this work. 

To sum up, it can be said that the German 
aircraft industry is ready, under certain condi- 
tions, to resume aircraft manufacture. At pre- 
sent, however, it exists only in basic outline. 
Its actual rebirth— even on a modest scale— 
will be the result less of economic considerations 
than of political necessities. Even this start, 
however, will probably encounter difficulties. 


* 


What is happening in the Air Force? By 1960 
it is to comprise twenty air units, including the 
necessary auxiliary services: eight fighter- 
bomber wings, four interceptor wings, three 
all-weather fighter wings, three reconnaissance 
wings and two transport wings. 

If the views of Colonel Panitzki, head of the 
Air Force Department at the Defence Ministry, 
prevail, the equipment of these units will con- 
sist mainly of American aircraft. As roughly 
one third of the total equipment can be expec- 
ted to be provided under United States arms 
aid, the remaining two thirds would also have 
to be purchased from the United States. It 
remains to be seen whether technical or finan- 
cial considerations will not lead to a modifica- 
tion of this programme. 

For the rest, it is expected thatGeneral Kamm- 
huber, formerly General Commanding the 1st 
Night Fighter Corps, will take over the duties 
of Air Force Inspector before the summer, and 
that Colonel Panitzki will become Chief of the 
Air Staff. There appears to be some reason to 
suppose that General Kammbhuber will bring 
highly individualistic views to his post and will 
substantially change present ideas. 

For the time being all that is going on is 
training. The schedule for 1956 covers 12,000 
men, including roughly 1,000 officers, by the 
end of the year. On April 1st the Schoo/s Com- 
mand (Training Command), which will super- 
vise all training establishments for the Air 
Force, is to be set up at Wahn, near Cologne. 
The ultimate headquarters of the Command 
will be at Fiirstenfeldbruck, Bavaria, which is 
to be progressively taken over from the Ameri- 
cans from June Ist, 1956 onwards. 

In addition to Flying School A at Landsberg 
and B at Fairstenfeldbruck—both already in 


May 1st. This school will later be moved to 
Memmingen, Wirttemberg. 

Training of technical personnel began at the 
Technical School, Kaufbeuren, on February 1st. 
The opening of a second technical school at 
Lechfeld is planned for the late summer of 1956. 
The Air Force Training Company at Norvenich 
will be converted into the 1st Recruit School 
on May 1st and moved to Utersen. This school 
will be of roughly battalion strength.—A 
second recruit school at Roth, near Nuremberg, 
should be completed towards the end of the 
year. 

In principle, all training of flying and techni- 
cal personnel is to take place in Germany. Offi- 
cer cadets, however, are being trained in the 
United States, where they are to receive com- 
plete training as military pilots. Basic military 
training and a period of study at an officers’ 
school will then follow in Germany. 

The technical side of the Air Force’s equip- 
ment, in so far as it is a matter for the military, 
will be looked after by the Equipment Command, 
also to be set up at Wahn on April 1st. It will be 
headed by a General, probably a former Luft- 
waffe engineer general. On June 1st, the Com- 
mand will be transferred to Erding, Bavaria. 
Creation of an Equipment Acceptance Command 
is also planned. This is considered advisable 
in particular to handle equipment received 
under the arms aid programme. 

Two Technical Staffs, North and South, to 
represent technical and military interests in the 
installation of airfields, and a telecommuni- 
cations company round off the Air Force’s 1956 
programme. 

To expect more would be unrealistic. The 
Bundeswehr, and with it the Air Force, will be 
an established fact one day. Whether it will then 
have the equipment best suited to its needs is 
another matter. 

One fact, however, is becoming increasingly 
clear. The decisive word in the formation of the 
Bundeswehr rests primarily not with the military 
and technical expert, but with the politician. 
That the German aircraft industry is still wait- 
ing, that German aeronautical research estab- 
lishments have to work practically without 
contracts or funds from the Federal Govern- 
ment, does not create the impression that the 
politicians have clearly recognized their res- 


equipment for the Air Force has not yet been operation under American management—an 
decided upon. It may be assumed, however, Army Flying School is to be opened at Stade on _ ponsibilities. W.E. 
Piaggio P.149 four-seat training and communications aircraft (with 260 h.p. Lycoming Messerschmitt-Hispano Aviacién HA-200 twin-jet two-seat trainer (with two Turbo- 
GO-435 engine), 269 of which are to be built by Focke-Wulf. méca Marboré IJ turbojets of 880 Ibs. thrust each). 
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AIR TRANSPORTATION 

@ An air transport agreement on the opening of 
direct services between Scandinavia and Moscow 
has been signed by the Soviet Government and the 
Governments of Norway, Sweden and Denmark. 
It is supplemented by an agency agreement between 
S.A.S. and Aeroflot, under which both companies 
will open a daily service (except Sundays) in May. 
Only twin-engined aircraft will be used. Another 
interesting point is that the Russians have banned 
the use of American aircraft types, so that S.A.S. 
will operate the Swedish Saab Scandia equipped for 
first-class services. The routes to be operated are 
Copenhagen-Riga-Moscow and Stockholm-Riga- 
Moscow. 

@ The first charter flight from Austria via the 
North Pole to Tokyo was made by a S.A.S. DC-6B 
on April 6th. The aircraft had been chartered by 
the Vienna Philharmonic Orchestra for a concert 
tour of Japan. 

@ It is rumoured in London that British Overseas 
Airways Corporation and British European Air- 
ways may be returned to a complete or partial 
measure of private enterprise under a new policy 
envisaged by the Minister of Transport. The 
rumours may have arisen from the recent resigna- 
tion of B.O.A.C. Chairman Sir Miles Thomas, who 
has sometimes complained of being a “political 
whipping boy” in Parliament. Quite apart from 
these rumours, it is certain that the situation of the 
nationalized airlines is under study by the Minister 
of Transport and Civil Aviation. 

@ British European Airways hopes to carry 
1,750,000 passengers and earn some £ 15,300,000 in 
traffic revenue in the six months of the summer 
schedules, which came into operation on April 22nd. 
This would represent an increase of about 20% on 
the results for the summer of 1955. 


@ P.A.A. and T.W.A., the two U.S. Atlantic 
operators, should operate Polar routes in order to 
remain in competition with foreign airlines, Pan 
American World Airways argues in a report to the 
U.S. Civil Aeronautics Board. ‘‘Airline travel, mail 
and cargo from the West Coast to Europe,” the 
statement said, “have now developed to the stage 
where the two U.S.-flag trans-Atlantic airlines... 
could operate profitable direct service over the 
Polar route.” The justification for putting two 
American airlines into trans-Polar service was 
based on estimates that 50,000 people flew to 
Europe from the West Coast last year and that a 
tenth of the U.S. population lived in that most 
rapidly growing part of the country. Pan 
American expressed willingness to invest some 
$ 8,500,000 in equipment and promotion of the 
new route. Daily DC-7C flights to London are 
planned. The company said it would expect to 
carry 23,000 passengers via the Pole the first year, 
at a net profit of $ 1,200,000. 

@ Seaboard and Western Airlines Inc. inaugurated 
the first scheduled freight service between the 
United States and Western Europe by a United 
States all-cargo airline in April. The route will be 
from New York to London and Frankfurt via 
Shannon. Equipment: Super Constellations with a 
payload of 18 tons; frequency: five times weekly 
in each direction. 

@ Trans Australian Airlines plans to replace its 
Convair 240s and DC-3s entirely by turboprop 
* Extracts from Jnéferavia Air Letter, daily international 


news digest, published in English, French and German. 
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transports and thus standardize on Dart engines. 
The company has ordered six Fokker F.27 Friend- 
ships for delivery in 1959, 
@ Four Fokker F. 27 Friendships have been ordered 
by Aer Lingus as DC-3 replacements. The company 
already has five Vickers |éscounts and—like T.A.A. 
plans to standardize on Dart turboprop engines. 
@ The expansion of Kloten Airport, Zurich, is 
expected to cost about 180,000,000 Swiss francs, 
of which the Canton of Zurich will probably 
provide 100,000,000 francs. An extension of the 
instrument runway from 8,530 ft. to 13,000 ft. and 
of the east-west runway from 6,235 ft. to 10,170 ft. 
is planned. During the second stage of the expan- 
sion project the lighting system and air traffic 
control installations will be adapted to meet the 
requirements of jet traffic. Then the terminal build- 
ing and aprons will have to be enlarged, and a new 
office block erected. Finally, construction of a 
permanent freight building, new workshops for 
Swissair and storehouses and administrative prem- 
ises for the company are projected. 


K. J. Luplow has been 


appointed head of Boeing 
Airplane Company’s Euro- 
pean office in Geneva, 
Switzerland. Luplow was 
hitherto Manager of For- 
eign Sales. He joined 
Boeing’s flight test divi- 
sion as engineer after 
World War II. 


@ The expansion of Cointrin Airport, Geneva, and 
its adaptation to the future needs of jet aircraft 
will cost roughly 45,000,000 Swiss francs. The sum 
of 3,000,000 francs has already been reserved for 
the purpose, 35% of the costs will be borne by the 
Federal Government, and the remaining 26,000,000 
francs will be found by the Canton of Geneva. 

In order to lengthen the runway to 12,500 ft. an 
exchange of territory with France will be necessary 
because the new runway will extend over Switzer- 
land’s border. A Customs road from Cointrin to 
Ferney is also planned, so as to simplify Customs 
formalities for French passengers. 

SERVICE AVIATION 

@ Aircraft procurement planned by the Italian Air 
Force includes the following: for the N.A.T.O 
units—North American F-100 Saper Sabre, Fiat 
G.91; for anti-submarine duties—Lockheed Nep- 


A de Havilland Aircraft of Canada Ltd. Beaver on 
agricultural operations: dropping fencing in New Zealand. 
Wire and weighing 1,250 Ibs. are carried on a 
single flight. 
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H. Sammons, Managing Director of D. Napier & Son Ltd. 
(second from left) and W. E. Hampton, Aviation Export 
Manager (left) are making a business tour of North 
America and Australia. The Napier Gazelle turbine 
engine, designed specially for helicopters, has aroused 
great interest in the United States. 


tune and Short Seamew,; for rescue services—Grum- 
man A/batross; for training on multi-engine types 
twin-engine B-26. Negotiations for the purchase 
of Canberra jet bombers and Hawker Hunter jet 
fighters are in progress. 

@ Sabena has offered to help meet France’s urgent 
need for helicopters in North Africa by selling her 
the six Sikorsky S-55s which are to be replaced by 
S-58s in June this year. Because of the critical 
situation in North Africa, Sabena has declared its 
willingness not to wait for the arrival of the S-58s 
but to hand over the first two S-55s immediately. 
The remaining four will be delivered from Sep- 
tember onwards. 

@ The 101st Airborne Division, which distin- 
guished itself at Bastogne during World War II, 
is to be reactivated at Fort Campbell, Kentucky, 
this autumn according to the most modern con- 
cepts of atomic war. Whereas conventional air- 
borne divisions have a strength of 17,300 and are 
organized in three regiments, the new 101st will 
have five combat groups, each being a self-con- 
tained force, to increase manoeuvrability on the 
battlefield. Total strength will be 11,500 men. The 
101st will be the first airborne division to get a 
battery of four Honest John launchers. Firepower 
is later to be augmented by a secret weapon. All 
equipment will be parachuted with the troops or 
carried to the front by aircraft. The Honest John 
launchers are being specially modified to be trans- 
portable by air. — The main tasks of the new 101st 
Airborne Division have been defined by its future 
commander, Major General Thomas L. Sherburne, 
as quick action to deter war, action to stop a small 
war, or in the event of general war penetration 
into enemy territory and the destruction of atomic 
bomb stockpiles and atomic plants or liquidation of 
enemy leaders, quick retreat by air and action 
against other targets. 

@ The U.S. aircraft carrier Franklin D. Roosevelt 
of 45,000 tons, has been recommissioned. The 
vessel has been remodelled at a cost of more than 


$ 50,000,000. 


@ The Indian Air Force plans to replace its Liber- 
ator bombers with English Electric Canberra jet 
bombers. It is understood that about forty Canberras 
may be supplied. Russia, too, is interested in 
doing business with the Indian Air Force and has 
offered Ilyushin IL-28 jet bombers at half the 
Canberra price. India, however, has declined the 


offer. 


@ Communist air strength in the Far East consists 
of approximately 3,000 jet fighters, 1,000 jet bom- 
bers and 200 conventional medium bombers, 
according to Colonel Leon G. Lewis, U.S. 5th Air 
Force Deputy Chief of Staff for Operations. He 
added that these aircraft are stationed ‘fat about 
100 air bases stretched from Sakhalin and the 
Kurile Islands in the north to the coast of China 
in the south.” 


AIRCRAFT INDUSTRY 


@ Lockheed and Convair have received contracts 
from the U.S. Air Force for the “further develop- 
ment of nuclear powered aircraft’. 
the contracts has not been disclosed, but it is 
reported that they may total many millions of 


The size of 






A Boeing B-47 six-jet bomber reached a rate of descent of more 5,900 ft./min during 
a rapid descent from altitude. The two wheels under the inboard engine nacelles and 
the rear unit of the tandem undercarriage were lowered to act as additional air brakes. 


dollars. According to an official Washington 
announcement, the U.S. Air Force and Lockheed 
will build the largest research and development 
facilities in the United States for atomic-powered 
aircraft near Dawsonville, Georgia. Initial task will 
be the development of a light alloy to replace lead 
in anti-radiation shielding. Credits of between 
$ 50,000,000 and $ 100,000,000 are reportedly to be 
made available. — The Convair Division of General 
Dynamics Corporation will use its existing facilities 
at Fort Worth, Texas, for the development of an 
airframe for a nuclear-powered aircraft. 


@ Douglas Aircraft Co. is conducting a design 
study of a DC-3 replacement. The aircraft would 
seat 40 passengers, have ample freight space and 
cruise at about 300 knots over stages up to 1,000 
miles. It would be a high-wing model with big 
flaps and have especially short take-off and landing 
runs. Power plant would be a turboprop. 


@ Bell Aircraft Corporation announces helicopter 
sales during 1955 amounting to $ 48,000,000. Net 
profit $ 5,914,482; order backlog at the end of 
1955—$ 246,640,268. The company has revealed 
development of a new type of altitude chamber 


capable of reproducing atmospheric conditions up 
to 100,000 ft., temperatures up to +200° Fahren- 
heit and down to —100°, and relative humidity 
up to 95%. The unit will be used to test perform- 
ance of instruments before they are installed in 


rocket-propelled research aircraft or guided 


missiles. 

@ Boeing Airplane Co. has joined the growing 
number of U.S. aviation manufacturers in choosing 
Geneva, Switzerland, as headquarters of their 
European operations. A European Office of its 
Transport Division was opened in Geneva in 
April. It is headed by K. J. Luplow, formerly 
Boeing Manager of Foreign Sales. The Geneva 
office will coordinate all Boeing Transport Division 
activity in the European market area, including 
sales, contract administration, engineering service, 
public relations and advertising. 


@ S.N.E.C.M.A., Société Nationale d’Etude et de 
Construction de Moteurs d’Aviation, announces 
the creation of a new division, whose task it is to 
prepare the ground for the development of an 
atomic aircraft engine. The division is headed by 
Chief Aircraft Engineer Raymond Marchal, who 
had been S.N.E.C.M.A. delegate to the Atomic 
Energy Commission since October 1954. 


Every undercarriage is subjected to a severe test. At 
Lockheed Aircraft Corp. it rests, heavily loaded, between 
two 40-ft. steel rigs on a concrete base. 


@ Sir Miles Thomas, outgoing Chairman of Brit- 
ish Overseas Airways Corporation, has _ been 
appointed a Director of Monsanto Chemicals Ltd. 
and will become full-time Chairman of the company 
not later than July ist. Sir Miles is continuing his 
duties with B.O.A.C, until the end of June, unless 
a successor is appointed earlier. — Monsanto Chem- 
icals Ltd. is a subsidiary of Monsanto Chemicals Co. 
of St. Louis, Missouri, and is known as the maker 
of Skydol non-inflammable aviation hydraulic fluid. 


@ The Istituto per la Ricostruzione Industriale 
has a new President, Deputy Aldo Fascetti. He 
replaces Isidoro Bonini, who died last October. 
The appointment of a new President is always 
regarded as an event of great importance for the 
future of the aircraft, radio, electronics and arma- 
ment industries, because the majority of the com- 
panies in this field are controlled by I.R.I. A 
campaign for the reorganization of the Institute 
has been under way for some time. There are two 
opposing factions—one is urging an almost com- 
plete nationalization of the companies attached to 


A Max Holste Broussard was carried in the fuselage of a Noratlas for demonstrations in Sydney. 





Handley Page Ltd. now has production capacity and tooling for a hundred Heralds. 
Orders for this new British feeder airliner with four Alvis Leonides Major piston engines 
of 870 h. p. each have already been received from Europe, Australia and Latin America- 


I.R.I., the other advocates a grouping of companies 
according to their activities, with those enterprises 
working for the State to be nationalized to a greater 
extent and the others to maintain their structure 
as limited companies. 

@ Venice arsenal, which is among the most impor- 
tant in Italy, is to be handed over to the Istituto 
per la Ricostruzione Industriale by the Defence 
Ministry. The latter will grant annual subsidies of 
1,000,000,000 lire toI.R.I. during the next two years. 
The Arsenal will devote its production capacity to 
the needs of national defence and civil economy. 
@ Spain has bought an atomic reactor from 
General Electric Co. with the help of the United 
States Atomic Energy Commission. The latter has 
contributed $ 200,000 towards the total cost of 
$ 800,000. The reactor will be set up at Moncloa 
University and be used for research in the agricul- 
tural, medical and industrial fields. 

@ The Nissho Company, of Osaka, a leading 
Japanese import, export and distributing firm, has 
been made sole sales representative for Boeing 
commercial transports. It will handle sales of 
707-120, 707-220 and 707-320 airliners in Japan. — 
Nissho Company already represents such American 
firms as Allis-Chalmers Manufacturing Co., Arm- 
strongs Cork Co. and Philco Corp. 


GUIDED MISSILES 

@ New "’ Czar“ of the entire U.S. missile develop- 
ment and production programme is Dr. Eger V. 
Murphree, President of the Esso Research and 
Engineering Company. The creation of the new 
post, long contemplated, follows continued crit- 
icism of the Pentagon’s missiles programme. Dr. 
Murphree will handle all questions of guided missile 
development both within the Defense Department 
and before the National Security Council. 

@ The U.S. Air Force is developing two kinds of 
intercontinental ballistic missile and one inter- 
mediate missile. The A/#/as intercontinental missile 
has been under development for some years at the 
Convair Division of General Dynamics Corpora- 
tion. The second intercontinental model, the Tian, 
is being developed by The Glenn L. Martin Com- 
pany. The 7hor intermediate missile is in hand at 
Douglas Aircraft Company. — Chrysler Corpora- 
tion is also known to be developing a medium- 
range guided missile for the U.S. Army and Navy, 
though no details have been revealed. One of the 
tasks of the new “Czar”, Dr. Murphree, will be to 
decide ‘‘sooner or later” between the two develop- 
ment directions. 


@ A Director-General of Atomic Weapons has 
been appointed by the British Ministry of Supply 
to coordinate all activity in the field of nuclear 
research more closely with the development and 
production of aircraft, ammunition and guided 
missiles. The new Director-General is 46-year-old 
E.S. Jackson, who has been Under-Secretary, 
Ministry of Supply, since 1950. 

@ Kaiserslautern will be the first town outside the 
United States to be protected by Nike anti-aircraft 
guided missiles, according to an announcement by 
U.S. military headquarters in Germany. Four to 
six batteries will be stationed in the area, supported 
by F-86D all-weather fighters. 
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AIRCRAFT AND EQUIPMENT 

@ A military version of the Handley Page 
Herald feeder airliner could be equipped for the 
carriage of personnel, supplies or paratroops. 
The only structural differences between the 
civil and military versions would be of second- 
ary importance and would be limited to the 
fuselage : large loading doors, reinforced cabin 
floor etc. — The aircraft could transport 
40 paratroops or 44 infantrymen over ranges 
of between 300 and 500 miles. 


@ According to rough estimates, about 80 V- 
class bombers (Valiant, Vulcan and Victor) have 
so far been built in Britain. 


@ A. V. Roe & Co. Lid. has received a develop- 
ment contract for a supersonic bomber from the 
British Government, according to press reports. 
Fitted with special equipment for defence 
against guided missiles, the aircraft is to have 
a top speed of around 1,000 m.p.h. Entry into 
squadron service with the R.A.F. is scheduled 
for the early sixties. — The experience gained 
with the Fairey Delia II supersonic experi- 
mental aircraft is to be used in developing the 
bomber. 


@ The all-weather version of the SO.4050 Vau- 
tour, built by the French firm of S.N.C.A. du 
Sud-Ouest, is armed with four 30-mm cannon 
(total of 400 rounds of ammunition) and 240 
rocket projectiles. The latter are carried in an 
armament bay in the fuselage and fired by a 
retractable launcher. In addition more than 
80 more rockets can be suspended beneath the 
wings. 


Military loads in the Vautour 





| Bomber 
In Four heavy | — 
fuselage | DEFA cannon 

nose | 


| All-weather fighter 








240 rocket projec- | One to ten 
tiles, or guided | bombs, or guid- 
missiles, or extra |ed missiles, or 
fuel |extra fuel 


Arma- 


More than 80 roc- | Bombs, or 
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missiles plus jet- 
tisonable fuel 
tank (2,500 
litres) 


guid- 
ed missiles plus 
jettisonable fuel 
|tank (2,500 
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Prototype construction and quantity production : 
The French Official Services originally placed an 
order for a pre-production batch of six Vau- 
tours, which—together with the three proto- 
types—will share the flight and operational 
test programme. The three prototypes were 
equipped as all-weather fighter, ground attack 
aircraft and bomber respectively. The last pre- 
production model began flight testing on 
March ist, 1956, and the first production models 
will be delivered shortly. 


@ ‘“Opération Mistral” is the name under 
which a new French fire control radar system 
for medium-calibre anti-aircraft guns was tested 
and demonstrated at Toulon in mid-March. 
This was the fourth demonstration of its kind 
organized for N.A.T.O. experts. Earlier demon- 
strations were held in England, Sweden and 
Italy. The equipment shown in Toulon—a Type 
40 L 70 anti-aircraft unit equipped with radar 
for automatic target tracking with the aid of a 
computer (Télépointeur-Calculateur T.P.C.) — 
is reportedly considered by the N.A.T.O. experts 
to be the most effective at present available. 
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General arrangement drawing of the Convair Skylark 600 four-jet 
medium-stage commercial transport, which will be ready for 
delivery to the airlines from 1960. — Price roughly $3,300,000. 


The demonstrations included exercises to 
show the automatic tracking of high-speed air- 
craft and gunnery practice on towed targets. 
Despite unfavourable weather conditions the 
exercices were carried out with remarkable pre- 
cision and effectiveness. 

The radar fire control equipment was built 
jointly by Compagnie Francaise Thomson- 
Houston (development of the optical and radar 
portions) and Compagnie Générale de Télé- 
graphie sans Fil (development of the computer). 
The two firms had already built 150 fire control 
sets for heavy artillery (Type PHF 90 COT/AL) 
under off-shore orders. 


@ In addition to fitting the first Dassault 
Mirage. delta-wing prototype with its rocket 
motor and completing a second prototype of 
this aircraft, Dassault’s St. Cloud plant is also 
working on the following three other aircraft 
types : Mystéve 26 interceptor (Bristol Orpheus) 
under the N.A.T.O. programme; Mystéve 22 
interceptor and light tactical aircraft (two 
Turboméca Gabizos) under the French Air Force 
programme ; Mystére 24 as a private venture. 
The latter is also a light interceptor similar in 
general lines to the 22 and 26 designs, but 
powered by a SNECMA Atar turbojet of 


7,700 lbs. thrust. 


INTERES AVIA 


@ Boeing Project 110 is the name given to the 
development programme for a new supersonic 
bomber, which may use nuclear energy for 
propulsion. 


@ New York Airways is negotiating with Bell 
Aircraft Corporation on the purchase of a pro- 
jected three-engine Bell D.216 gas turbine heli- 
copter for 25 passengers. The new helicopter 
would have two rotors in tandem and be 
powered by three Lycoming gas turbines to 
increase operating reliability. 


@ A_ four-seat passenger version of the 
Fletcher FU-24 utility aircraft is announced by 
Fletcher Aviation Corporation. 


@ The Convair Division of General Dynamics 
Corporation has released first details of its new 
four-jet Skylark 600 medium-stage airliner. 
This is a swept-wing model which will have 
accommodation for 80 to 99 passengers and 
will be ready for delivery to the airlines from 
1960 onwards. Power plant will be four General 
Electric CJ-805 turbojets suspended in pods 
beneath the wings. These engines are a civil 
version of the well-known J-79 military jet, 
which delivers a thrust of approx. 12,000 Ibs. 
without reheat. 

The Skylark will have a span and length of 
roughly 118 ft. 4 ins. and a wing area of approx. 
2,000 sq. ft. Max. permissible take-off weight is 
given as 170,000 lbs., though for operations over 
normal medium stages the Skylark will generally 
be flown at a gross weight of 150,000. Max. 
cruising speed is to be 609 m.p.h. ; block speed 
over a stage length of 500 miles is indicated as 
413 m.p.h., over a stage of 1,000 miles as 
470 m.p.h. and over 1,500 miles as 504 m.p.h. 
Direct operating costs for the 80-seat first-class 
version will be 1.4 to 1.7 cents per seat-mile.— 
Price of the Skylark 600 is roughly $3,300,000. 


@ Northrop SM-62 Snark guided bombers are 
being tested at Patrick Air Force Base, Florida, 
against naval targets several thousand miles 
out in the Atlantic. 


@ The /-85 turbojet being developed by 
General Electric delivers a thrust of approx. 
2,000 lbs.— Fairchild J-83 is the type designation 
of another new jet engine in the same power 
class. 


@ The Vickers-Supermarine N.113 naval fighter 
will initially be armed with four 30-mm cannon, 
though later versions are to carry guided 
missiles. 


@ A water repellant for cockpit windshields is 
made by Foster D. Snell Inc. of New York 
under the name Snell Water Repellant 2911V- 
1728S. It has been in use in military aircraft 
for some time. Now United Air Lines has 


S.N.C.A. du Nord 1500 Griffon. 






















English Electric P.1 supersonic fighter. 


become the first commercial operator to apply 
the product to all its aircraft. 

@ The first five Douglas A3D-1 Skywarrior 
twin-jet bombers have been taken over by the 
U.S. Navy. 

@ In all probability the Tartar guided missile, 
designed for anti-aircraft use by the Navy, will 
be produced by Convair. The Tartar is said 
to have roughly the same effect as the earlier 
Terrier type, but is smaller. Navy circles expect 
to receive the new missile in substantial num- 
bers by 1959. 


@ Research rockets which reach an altitude 
of roughly 100 miles and can carry some 
150 lbs. of measuring and recording instru- 
ments are to be launched from several points 
in Britain during the International Geophysical 
Year 1957-58. The rockets will be used for 
research in the upper atmosphere. 


@ The SOBEH-2 Kolibrie helicopter prototype 
of Nederlandse Helicopter Industrie will be 
ready for production in May 1956. It has 
already completed an extensive test pro- 
gramme. 


@ Pod-mounted auxiliary gas turbines will be 
used in many future aircraft for driving gene- 
rators to provide auxiliary power for a wide 
variety of electrical loads, Ralph Kress, Solar 
Aircraft Co. senior engineer, told the Spring 
Meeting of the American Society of Mechanical 
Engineers in Portland, Ore. Both commercial 
and military aircraft have an increasing need 
for electrical power, so that use of generators 
mounted on the main engines is becoming 
uneconomic. Because of their light weight, 
compactness, ease of starting and maintenance 
and general simplicity, gas turbines are proving 








particularly successful in driving airborne 
generators. Lack of space inside the fuselage, 
plus the problem of feeding air to an engine 
inside a pressurized compartment, led to the 
designing of pod-mounted units. This type 
of gas turbine has been used in the Convair 
C-113B flying electronic laboratory. 


@ Flight testing of the Bell X-2 research 
aircraft for extreme speeds and altitudes has 
been resumed, after an interruption of almost 
five months for work on the rocket motor. 


@ An experimental aircraft for Mach 2.2 is 
reportedly under development by Bristol, 
according to American sources. 


@ Hamilton Standard, a division of United 
Aircraft Corp., Windsor Locks, Conn., has an 
engineering team at work on the problem 
of providing controls for nuclear aircraft 
engines. 

@ A Bell test pilot withstood for several 
seconds a temperature a few degrees above the 
boiling point of water, Stanley Smith, Bell 
Aircraft Corporation chief engineer announces. 
The experiment was carried out at the Bell 
test centre among a series of tests concerned 
with overcoming the “heat barrier” and 
related physiological problems. 


@ A first civil Sikorsky S-58 helicopter will 
be delivered in June 1956. 


@ The Southern California Cooperative Wind 
Tunnel, in operation since 1945, owned by 
Douglas, Lockheed, Convair, North American 
and McDonnell and operated by the California 
Institute of Technology, has been modernized 
at a cost of $8,000,000. By the installation 
of two 20,000 h.p. synchronous motors, the 
tunnel now enables speeds of up to Mach 1.8 
to be attained. 


@ A production order for the English Electric 
P.1 fighter (see picture) is expected to be 
awarded shortly by the Ministry of Supply. 
So far a total of 25 of these supersonic inter- 
ceptors has been ordered, namely five proto- 
types and twenty pre-production models.— 
Recently released photographs reveal the 
retractable inboard leading edge section, which 
is drooped to give unusually good slow speed 
characterisitics, and the “saw-cuts” in the 
wing leading edge which act in place of fences 
and improve the air flow over the wing-tip 
ailerons. 


Napier Gazelle gas turbine, which originally delivered 800 h.p. but 
has now been developed to 1,250 h.p. Later versions are expected 
to have a power of 1,600 h.p. As shown in the picture, this engine 
can be mounted vertically for use in helicopters. 
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Yet another jet trainer—the Temco Model 51 


First details of the new two-seat jet trainer 
built by Temco Aircraft Corp., of Dallas, Texas, 
have just been released. The Temco Model 51 
is an all-metal mid-wing monoplane powered 
by a Continental YJ-69-T-9 turbojet of 920 Ibs. 
thrust. Development and prototype construc- 
tion have been financed entirely by the manu- 
facturers, President Robert McCulloch stated 
when flight testing began. — Data: span 
29.83 ft., length 30.6 ft., wing area 150 sq. ft., 
normal gross weight 4,137 Ibs., max. speed 
285 knots at sea level, 300 knots at 15,000 ft., 
max. rate of climb 1,900 ft./min., service ceiling 
35,000 ft. 
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The First 
Africa-based Jet Bombers 
are II-28s 


The balance of forces in the Middle East has suddenly been 
reversed. With 50,000 men under arms and 200,000 trained citizens, 
Israel could contain the roughly 200,000 soldiers that the Arab States 
could put into the field. 


But if, as David Ben Gurion has stated, Egypt really does possess 
200 MiG-15s and 60 Ilyushin [I-28 light bombers*, a new air force 
has been born on African soil, whose potential exceeds anything 
previously existing in the Middle East. 


With its 60 Il-28s the Egyptian Air Force can not only hold all 
the Israeli cities under the threat of a bombing attack, but could also 
operate anywhere within a radius of 900 miles of Cairo, that is to say 
within a vast area encompassing all the Middle East countries (except 
Iran) as well as the Sudan, Greece, Turkey and Cyprus. 


As for the MiG-15s with their high-altitude radius of action of 
some 300 miles, they could escort the II-28s as far as Cyprus and, of 
course, on all offensive missions against targets in Israel. If they 
were equipped as ground attack aircraft, the whole Israeli-Egyptian 
frontier and part of the frontier between Israel and Jordan would be 
at their mercy if they were based in the Suez Canal zone. 


Clearly, fifty first-line bombers, escorted by twice as many fighters 
carrying light bombs, could rapidly damage all Israel’s cities without 
any defence being possible. At present neither Israel’s Meteors nor 
her Vampires could prevent raids carried out at speeds above 530 
m.p.h. without other than visual warning. If Mystére Ils were 
operated against the MiGs, they would perhaps prove superior at low 





Balance of forces in the Middle East 


EGYPT 


240 fighters, including 200 MiG- 
| 15s. 


60 Il-28 bombers 


75,000 men, 
Stalin tanks. 


Centurion and 


ISRAEL | 4 destroyers. 
160 jet fighters (Meteors, Vam- | 
pires, Mystéres). 


50,000 men backed by 200,000 | 
immediately mobilizable, but 
lightly armed. 


OTHER ARAB LEAGUE 
COUNTRIES 


LEBANON: 8,000 men and 
some Vampires. 


| JORDAN : 25,000 men. 


| SYRIA: 45,000 men and one 
squadron of Meteors. 


SAUDI ARABIA : 7,500 men. 


2 destroyers. 


Altogether the Arab countries 

could call on about 240,000 men 

(without counting the 125,000- 
} man Iranian Army). 
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and medium altitudes, but the MiGs would regain the upper hand at 
high altitude, thanks to their low wing loading. 


The Mystére Ils would have a hard task against the II-28 because 
of the latter’s speed, which is probably not greatly inferior to that of 
the fighter in pursuit. The Mystére IV would be in a better position, 
since it is supersonic in a shallow dive, a quality not possessed by the 
I]-28 or the early MiG-15s. 


But what condemns Israel is its lack of offensive air weapons. 
All will remember the situation in Korea when the Allies, for political 
reasons, refrained from attacking the enemy’s air force on its bases 
beyond the Yalu. In this case it would be not for political considera- 
tions but for lack of equipment that the Israeli Air Force could not 
retaliate effectively, that is, by nailing the enemy air units to the 
ground. The only remaining solution would be to equip the fighter 
force with light weapons and carry out strafing or very light bombing 
missions. This is probably what the Israeli staff would decide to do. 


A rumour was circulated, some two months ago, that Israel 
might be supplied with batteries of Nike anti-aircraft missiles. This 
would no doubt be the only way to neutralize the Egyptians’ offensive 
power—if the Nikes are as efficient as is maintained. 


If the Egyptian staff knew that it ran the risk of losing all its 
I]-28s in five or six bombing raids, when hundreds of sorties would be 
needed to break Israeli resistance at the frontiers and the Tel-Aviv 
Government’s will to fight, the status quo might very well be main- 
tained. Moreover, Colonel Nasser himself stated on February 19th : 
“We feel we want peace and therefore we do not fall prey to panic 
or ask for mercy.” 


While noting this statement it should also be recognized that 
“ co-existence ” between the Arab States and Israel is a somewhat 
precarious situation. 


* These figures are described as excessive by some generally well-informed sources. 


369 











The East German Lufthansa Makes 
its Bow 


Imagine that the North and the South of France were separated 
for political reasons and had two independent governments ... and 
suddenly there landed at London Airport aircraft of two French 
flag carriers, both of which had the identical name “ Air France ” 
but had otherwise nothing whatsoever in common administratively. 
This may seem a paradox, but fundamentally something similar 
might happen if one day East-West tension relaxes, and there is no 
longer any obstacle to air transport between the East German Demo- 
cratic Republic and Western Europe ... Le Bourget, Paris: 10: 30 
a.m. arrival of a Lufthansa aircraft from Frankfurt (West German 
Federal Republic) ; 10: 45 a.m. arrival of a Lufthansa aircraft from 
Berlin-Schénefeld (East German Democratic Republic). 

It is not the task of the press to sort out such tangled threads, but 
it may be considered its duty to pursue certain developments to 
their by no means improbable conclusion. This has been done. For 
the rest, Interavia will restrict itself to summarizing three reports 
from East Berlin early in April 1956: 


— At the third party congress of the Socialist Unity Party in Berlin 
in March 1956 East German Prime Minister Walter Ulbricht 
stated : “... The first commercial transport built in the German 
Democratic Republic will shortly begin flight testing (this has 
meanwhile happened ; the twin-engine I]-14 built under licence 
in East Germany made its first flight in March—Editors). At 
the same time the development of modern airliners with propeller 
turbine or jet engines has been prepared ... These aircraft 
should be ready to operate services for Deutsche Lufthansa during 
the second Five-Year Plan ...” 


Under an agreement between Russian Ambassador Pushkin and East German Minister 
of the Interior Willy Stoph signed in Berlin at the end of April 1955, the East German Luft- 
hansa was granted permission to use Berlin-Schénefeld Airport, which was originally 
reserved for the Red Air Force. 


— The East German Deutsche Lufthansa is to inaugurate a regular 
service between Berlin and Budapest when the summer time- 
table comes into force. These arrangements were made in the 
agency and pool agreement which the Lufthansa signed with 
the Hungarian airline Malev in Berlin on March 16th. 


— Arthur Pieck, principal manager of Deutsche Lufthansa, and 
A. Atanassof, head of the Bulgarian airline Tabso, have concluded 
an agreement on “ general representation and mutual services 
between the two companies ”, under which Lufthansa will inau- 
gurate regular Berlin-Sofia services in summer 1956. 


The East German Lufthansa has signed similar agreements with 
Poland (Berlin-Warsaw twice weekly since February 1956) and 
Czechoslovakia (Berlin-Prague). 


The following points describing the organization of the East 
German Lufthansa are taken from the airline’s articles of association, 
which came into force on January 1st, 1956. 


1. Unlike the West German Lufthansa, which is administratively 
subordinate to the Federal Transport Ministry, the East German 
Lufthansa is a “ publicly owned economic enterprise” under the 
East German Ministry of the Interior. 


2. Like the West German airline, it is responsible for scheduled 
domestic and international passenger, baggage, freight and mail 
services. In addition, its tasks, like those of the Russian Aeroflot, 
include the whole range of air work, such as flights for geological, 
cartographical and meteorological purposes, agricultural and forestry 
services (anti-pest operations, crop spraying, forest fire control), air 
taxi services, joy flights etc. 


3. The East German Lufthansa is authorized to conclude agree- 
ments on technical and commercial cooperation with foreign airlines 
(agency agreements, route agreements etc.). 


4. The management consists of a “ Chief Director” (with full 
right of decision) and five “ leading directors ” (authorized to sign 
two by two), namely a Director of Culture and Work (political duties), 
a Director of Flight Operations, a Director of Engineering, a Com- 
mercial Director, and a Chief Accountant.—The “ active coopera- 
tion of all employees in the development of business ” is called for 
in the statutes. 


5. It is expressly stated that the Chief Director and leading 
directors shall be “ held responsible for any damage to the company 
due to criminal neglect of their duties ”. 


Left: The twin-engine Ilyushin II-14 operated by the East German Lufthansa is now produced under licence in East Germany. — Right: the Lufthansa’s second main airport is 
Leipzig-Mockau. First Western European airlines to operate to this airport were K.L.M. and Sabena, who carried passengers to the 1956 Leipzig Fair (February 26th to March 3rd). 


Picture shows a Sabena DC-3 in front of Leipzig-Mockau terminal building. 
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Smiths Flight System 


New integrated instrument system 


Simplification in the instrumental control 
of multi-engine commercial transports is 
today an urgent task on the successful com- 
pletion of which the future safety and reliabi- 
lity of air transport will largely depend. 
The aviation world therefore followed with 
interest the demonstration of a new British 
instrument system, which meets the need for 
simplification and provides an entirely new 
concept of cockpit instrumentation by inte- 
grating a number of flight instruments, 
namely two integrated main instruments and 
six smaller auxiliary instruments take over 
the functions of 17 that have been required 
hitherto. 

Known as the Smiths Flight System, it 
can be used in all large aircraft. It aids the 
pilot in normal manual flight both en route 
and during landing approach, as well as in 
Flight Director operation and—in conjunc- 
tion with an automatic pilot—in fully 
automatic flight. 

The System consists of the following main 
components (fig. 7): A—Smiths S.E.P.2 
automatic pilot ; B—Smiths twin compass 
system (including 2 beam compass indica- 
tors—2) ; C—twin gyro vertical and com- 
parator units ; D—cockpit instruments (1 to 
7)—The individual components listed under 
A, B and C can also be used as independent 
elements. 

An important feature of the Smiths Flight 
System is that it is made up of two halves 
each of which monitors the other. If any 
difference occurs between the information 
presented by one half and information pre- 


Fig. 3 : Schematic arrangement 
of the Smiths Flight System. 


A. Smiths S.E.P. 2 automatic 
pilot; B. Smiths twin com- 
pass system; C. Twin gyro 
vertical and comparator unit ; 
1. Director horizon indicators; 
2. Beam compass indicators ; 
3. Annunciator units (control 
panels) for the two halves of 
the twin compass system ; 
5. Smiths Flight System 
selector ; 6. Auto-pilot central 
controller; 7. Auto-pilot 
engage and trim indicator. 








sented by the second half the crew is warned 
immediately. The circuits are so arranged, 
however, that any malfunctioning in one 
half cannot affect the accuracy of the other 
half. In every part of the equipment this 
principle of “ fail-safe” has been applied 
which together with a “double chance” 
arrangement of instruments makes the 
Flight System as nearly fool-proof as is 
humanly possible. 

Other advantages offered by the Smiths 
Flight System include : duplicated indication 
of aircraft attitude (pitch and bank) ; dupli- 
cated indication of aircraft magnetic heading, 
with repeated magnetic information available 
for up to five other equipments ; improved 
duplicated presentation of ILS and VOR 
radio beacon displacement information in 
relation to heading; use of an automatic 
pilot (S.E.P.2) as an integral part of the 
system.—In addition to course steering, 
maintenance of constant pressure altitude 
and air speed monitoring, the automatic 
pilot also provides turns on to pre-selected 
headings, VOR beam tracking and fully 
automatic approach on ILS. 

The eight different instruments needed in 
the cockpit are: 


— two director horizon indicators (1) 


— two beam compass indicators (2), instead 
of the conventional pilot’s compass indi- 
cators ; 


— two annunciator units (3) for the two 
halves of the Smiths twin compass 
system ; 















10° 6 


Fig. 1: Director horizon 


1. Glide path flag 

2. Pitch director needle 
3. Horizon bar 

4. Pitch scale 

5. Pitch scale setting knob 
6. Azimuth director pointer 
7. Bank ringsight pointer 
8. Bank scale 

9. End of bank scale 

10. Pitch pointer 

11. Attitude failure flag 

12. Beam flag 





Fig. 2: Beam compass 


1. Heading index 

2. Heading pointer 

3. Radio displacement bar 
4. Radio displacement scale 
5. Bottom datum 

6. Setting knob 

7. Compass warning lamp 
8. Range marks 

9. Compass scale 

10. Directional gyro flag 
11. Range marks 

12. Top datum 

13. Sense knob 























— anavigator’s compass repeater, if required 
(4; not shown in fig. 3) ; 


— a Smiths Flight System selector (5) ; 

— an auto-pilot central controller (6) ; 

— an auto-pilot engage and trim indicator 
(7) ; 

— an E.A.2 stand-by magnetic compass 
(not shown in fig. 3). 


+ 


The Director Horizon (fig. 1) is basically 
a repeating artificial horizon, on which pitch 
and roll elements have been separated. The 
horizon bar (3) rotates in the conventional 
sense about a fixed point of pivot at the 
centre of the dial to indicate bank angle. 
Nose up or nose down aircraft attitude is 
indicated by the pitch pointer (10), which 
moves up and down over a central pitch 
scale (4). In association with the pitch 
pointer, a pitch director needle (2) moves 
over its own scale, coming to rest over the 
centre of the scale in the absence of a glide 
path signal. On the lower edge of the dial 
there is a bank scale (8) and an azimuth 
director pointer (6) associated with the 
bank ringsight (7), the latter being coupled 
to the horizon bar (3). While the ringsight 
indicates the angle of bank, the azimuth 
director pointer, coupled to the VOR or 
ILS receiver, shows direction in relation to 
the beam used. All the pilot has to do is to 
apply bank in the direction needed to move 
the ringsight on to the director pointer and 
hold it there. In the absence of radio signals, 
the azimuth director pointer is controlled 
by a heading error signal derived from the 
difference between the actual heading of the 
aircraft and the setting of the heading index 
on the beam compass. 

Before beginning a landing approach, the 
pitch scale must be set by means of knob (5) 
to the glide path angle. Then all the pilot 
has to do is move the aircraft’s nose up or 


Fig. 5: ILS approach 


Fig. 4: Race-track holding pattern O 


1. During approach on a beam, the beam 
QDM is set at the top compass datum, so 
that the auto-pilot coupled to the beam 
receiver holds the aircraft on QDM. 


2. Before the turn, the sense switch (marked 

with arrow) is set to provide QDM coupling 

only. The heading index is then turned 
about 130° in the direction required, with 

radio coupling discontinued. 

3. For turns of 180° or more the heading 

index must be reset twice, bringing it to s) 
bottom compass datum. 


4. The aircraft is now flying on the beam 
QDR but parallel to the beam centre line. 


5 and 6. Before initiating the next 180° turn, O 
the pilot sets the heading index in two 
stages back to the original QDM, resetting 

to top compass datum. Radio coupling is 

thus re-established. 


down so as to bring the pitch pointer (10) 
on to the pitch director needle (2) and hold 
it there. 

Small flag indicators (12 and 1) at the top 
of the dial indicate that localiser and glide 
path signals are being received, and attitude 
failure flag (11) warns of any failure in the 
artificial horizon attitude signals. 


The beam compass (fig. 2) replaces the 
conventional pilot’s heading indicator and 
serves the primary purpose of indicating 
magnetic heading. It also provides a number 
of additional navigational facilities which 
have led to a re-arrangement of presentation ; 
for example, magnetic heading is indicated 
continuously by the movement of a heading 


Top row: 1- The pitch director scale is set down against the stop (3° glide slope), and the localiser and glide path indicator 
flags checked ; 2 and 3- as the pitch director needle approaches the centre of the scale, the flaps are lowered and power 
reduced, after which the pilot merely has to steer in such a way that the pitch director needle covers the centre of the scale ; 
4- if an overshoot on instruments is necessary, the azimuth director can still be used. 

Bottom row: For an instrument landing in a cross-wind, the heading index must be set for a drift angle appropriate to 
the surface wind velocity. As the wind velocity degenerates to that at the surface, the aircraft settles on to the beam 


centre line. 
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pointer (2) over the compass scale (9). The 
central part of the heading pointer is made 
in the form of a miniature aircraft, indicating 
the orientation of the aircraft itself in rela- 
tion to the magnetic directions shown on the 
compass scale. 

Furthermore, a vertical pointer, the radio 
displacement bar (3), moves from side to 
side, with its lower end travelling over a radio 
displacement scale (4). This pointer is 
operated by radio displacement signals from 
ILS or VOR receivers. To operate on a radio 
beam, the pilot sets the magnetic bearing 
(QDM) of the beam by means of the setting 
knob (6) on the compass scale against the 
top compass datum (12). The radio displace- 
ment bar (3) then shows the displacement 
and relative heading of the aircraft from the 
beam. Corrections for wind drift can be 
made by offsetting the heading index (1) 
from the top or bottom compass datums 
(5 and 12) by the appropriate drift angle, 
up to a limit of 30° (range marks 8 and 11). 
If the drift angle is not known, it can easily 
be found when following a VOR radial or 
ILS beam, using either the auto-pilot or the 
director horizon instrument.—A sense knob 
(13) marked with an arrow serves to couple 
the radio displacement bar to the beam. 
With the arrow pointing horizontally cou- 
pling is achieved for both QDM and QDR, 
with the arrow pointing up for QDM only, 
and with the arrow pointing down for QDR 
only. 


All the other instruments listed above all 
are distinguished for their small bulk and 
simplicity of reading and operation. 

A more detailed description of how the 
Smiths Flight System works is beyond the 
scope of a brief article of this nature. The 
two diagrams in figs. 4 and 5, however, 
illustrate the behaviour of the two main 
instruments. 
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Towards Flight 





without Stress or Strain... or Weight 


BY INTEL, WASHINGTON, D.C. 


The following article is by an American journalist who has long taken a keen interest in 
questions of theoretical physics and has been recommended to the Editors as having close con- 


nections with scientific circles in the United States. 


and Interavia would welcome further comment from initiated sources. 


Washington, D.C. — March 23, 1956 : 
Electro-gravitics research, seeking the source 
of gravity and its control, has reached a stage 
where profound implications for the entire 
human race begin to emerge. Perhaps the 
most startling and immediate implications 
of all involve aircraft, guided missiles — 
atmospheric and free space flight of all 
kinds. 

If only one of several lines of research 
achieve their goal — and it now seems cer- 
tain that this must occur — gravitational 
acceleration as a structural, aerodynamic and 
medical problem will simply cease to exist. 
So will the task of providing combustible 
fuels in massive volume in order to escape 
the earth’s gravitic pull — now probably the 
biggest headache facing today’s would-be 
“space men ”. 

And towards the long-term progress of 
mankind and man’s civilization, a whole new 
concept of electro-physics is being levered 
out into the light of human knowledge. 

There are gravity research projects in 
every major country of the world. A few 
are over 30 years old.1_ Most are much newer. 
Some are purely theoretical and seek the 
answer in Quantum, Relativity and Unified 
Field Theory mathematics — Institute for 
Advanced Study at Princeton, New Jersey ; 
University of Indiana’s School of Advanced 
Mathematical Studies; Purdue University 
Research Foundation ; Goettingen and Ham- 
burg Universities in Germany; as well as 
firms and Universities in France, Italy, 
Japan and elsewhere. The list, in fact, runs 
into the hundreds. 

Some projects are mostly empirical, study- 
ing gravitic isotopes, electrical phenomena 
and the statistics of mass. Others combine 
both approaches in the study of matter in its 
super-cooled, super-conductive state, of jet 
electron streams, peculiar magnetic effects 
or the electrical mechanics of the atom’s 


1 Ultimately they go back to Einstein’s general theory of relativity 
(1916), in which the law of gravitation was first mathematically 
formulated as a field theory (in contrast to Newton’s “ action-at- 
a-distance ” concept). —Ed. 
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shell. Some of the companies involved in 
this phase include Lear Inc., Gluhareff Heli- 
copter and Airplane Corp., The Glenn 
L. Martin Co., Sperry-Rand Corp., Bell Air- 
craft, Clarke Electronics Laboratories, the 
U.S. General Electric Company. 


The concept of weightlessness in conven- 
tional materials which are normally heavy, 
like steel, aluminium, barium, etc., is difficult 
enough, but some theories, so far borne out 
empirically in the laboratory, postulate that 
not only can they be made weightless, but 
they can in fact be given a negative weight. 
That is : the force of gravity will be repulsive 
to them and they will—new sciences breed 
new words and new meanings for old ones— 
loft away contra-gravitationally. 

In this particular line of research, the 
weights of some materials have already been 
cut as much as 30 % by “ energizing ” them. 
Security prevents disclosure of what precisely 
is meant by “ energizing ” or in which country 
this work is under way. 

A localized gravitic field used as a pon- 
deramotive force has been created in the 





The American scientist Townsend T. Brown has been 
working on the problems of electrogravitics for more than 
thirty years. He is seen here demonstrating one of his 
laboratory instruments, a disc-shaped variant of the two- 


plate condenser. 
INTE Rw AVIA 


The subject is one of immediate interest, 


— Editors. 


laboratory. Disc airfoils two feet in diameter 
and incorporating a variation of the simple 
two-plate electrical condenser charged with 
fifty kilovolts and a total continuous energy 
input of fifty watts have achieved a speed of 
seventeen feet per second in a circular air 
course twenty feet in diameter. More lately 
these discs have been increased in diameter 
to three feet and run in a fifty-foot diameter 
air course under a charge of a hundred and 
fifty kilovolts with results so impressive as 
to be highly classified. Variations of this work 
done under a vacuum have produced much 
greater efficiencies that can only be described 
as startling. Work is now under way develop- 
ing a flame-jet generator to supply power up 
to fifteen million volts. 


Such a force raised exponentially to levels 
capable of pushing man-carrying vehicles 
through the air—or outer space—at ultra- 
high speeds is now the object of concerted 
effort in several countries. Once achieved it 
will eliminate most of the structural diffi- 
culties now encountered in the construction 
of high-speed aircraft. Importantly, the 
gravitic field that provides the basic pro- 
pulsive force simultaneously reacts on all 
matter within that field’s influence. The 
force is not a physical one acting initially 
at a specific point in the vehicle that needs 
then to be translated to all the other parts. 
It is an electro-gravitic field acting on all 
parts simultaneously. 


Subject only to the so-far immutable laws 
of momentum, the vehicle would be able to 
change direction, accelerate to thousands of 
miles per hour, or stop. Changes in direction 
and speed of flight would be effected by 
merely altering the intensity, polarity and 
direction of the charge. 


Man now uses the sledge-hammer approach 
to high-altitude, high-speed flight. In the 
still-short life-span of the turbo-jet airplane, 
he has had to increase power in the form of 
brute thrust some twenty times in order to 
achieve just a little more than twice the speed 
of the original jet plane. The cost in money 
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Townsend Brown's free-flying condenser. If the two arc- 
shaped electrodes (on the left and right rims) are placed 
under electrostatic charge, the disc will move, under the 
influence of interaction between electrical and gravitational 
fields, in the direction of the positive electrode. The higher 
the charge, the more marked will be the electrogravitic 
field. With a charge of several hundred kilovolts the 
condenser would reach speeds of several hundred miles 
per hour. 


in reaching this point has been prodigious. 
The cost in highly-specialized man-hours is 
even greater. By his present methods man 
actually fights in direct combat the forces 
that resist his efforts. In conquering gravity 
he would be putting one of his most compe- 
tent adversaries to work for him. Anti- 
gravitics is the method of the picklock rather 
than the sledge-hammer. 

The communications possibilities of electro- 
gravitics, as the new science is called, con- 
found the imagination. There are apparently 
in the ether an entirely new unsuspected 
family of electrical waves similar to electro- 
magnetic radio waves in basic concept. 
Electro-gravitic waves have been created and 
transmitted through concentric layers of the 
most efficient kinds of electro-magnetic and 
electro-static shielding without apparent loss 
of power in any way. There is evidence, but 
not yet proof, that these waves are not 
limited by the speed of light. Thus the new 
science seems to strike at the very founda- 
tions of Einsteinian Relativity Theory. 

But rather than invalidating current basic 
concepts such as Relativity, the new know- 
ledge of gravity will probably expand their 
scope, ramifications and general usefulness. 
It is this expansion of knowledge into the 
unknown that more and more emphasizes 


how little we do know ; how vast is the area 
still awaiting research and discovery. 


The most successful line of the electro- 
gravitics research so far reported is that 
carried on by Townsend T. Brown, an Ame- 
rican who has been researching gravity for 
over thirty years. He is now conducting 
research projects in the U.S. and on the Con- 
tinent. He postulates that there is between 
electricity and gravity a relationship parallel 
and/or similar to that which exists between 
electricity and magnetism. And as the coil 
is the usable link in the case of electro- 
magnetics, so is the condenser that link in 
the case of electro-gravitics. Years of success- 
ful empirical work have lent a great deal of 
credence to this hypothesis. 


The detailed implications of man’s con- 
quest of gravity are innumerable. In road 
cars, trains and boats the headaches of trans- 
mission of power from the engine to wheels 
or propellers would simply cease to exist. 
Construction of bridges and big buildings 
would be greatly simplified by temporary 
induced weightlessness etc. Other facets of 
work now under way indicate the possibility 
of close controls over the growth of plant 
life ; new therapeutic techniques ; permanent 
fuel-less heating units for homes and indus- 
trial establishments ; new sources of indus- 
trial power ; new manufacturing techniques ; 
a whole new field of chemistry. The list is 
endless ... and growing. 


In the field of international affairs, other 
than electro-gravitics’ military significance, 
what development of the science may do to 
raw materials values is perhaps most interest- 
ing to contemplate. Some materials are more 
prone to induced weightlessness than others. 
These are becoming known as gravitic iso- 
topes. Some are already quite hard to find, 
but others are common and, for the moment, 
cheap. Since these ultimately may be the 
vital lofting materials required in the crea- 
tion of contra-gravitational fields, their value 
might become extremely high with equivalent 
rearrangement of the wealth of national 
natural resources, balance of economic power 
and world geo-strategic concepts. 


Author's diagram illustrating the electrogravitic field and the resulting propulsive force on a disc-shaped electrostatic 
condenser. The centre of the disc is of solid aluminium. The solid rimming on the sides is perspex, and in the trailing 
and leading edges (seen in the direction of motion) are wires separated from the aluminium core chiefly by air pockets. 
The wires act in a manner similar to the two plates of a simple electrical condenser and, when charged, produce a propulsive 
force. On reaching full charge a condenser normally loses its propulsive force, but in this configuration the air between 
the wires is also charged, so that in principle the charging process can be maintained as long as desired. As the disc 
also moves—from minus to plus—the charged air is left behind, and the condenser moves into new, uncharged air. Thus 


both charging process and propulsive force are continuous. 
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Author's sketch of a supersonic space ship roughly 50 ft. 
in diameter, whose lift and propulsion are produced by 
electrogravitic forces. The vehicle is supported by a 
“lofting cake" L consisting of “ gravitic isotopes" of 
negative weight, and is moved in the horizontal plane by 
propulsion elements T, and T;,. 


How soon all this comes about is directly 
proportional to the amount of effort that is 
put into it. Surprisingly, those countries 
normally expected to be leaders in such an 
advanced field are so far only fooling around. 
Great Britain, with her Ministry of Supply 
and the National Physical Laboratory, 
apparently has never seriously considered 
that the attempt to overcome and control 
gravity was worth practical effort and is now 
scurrying around trying to find out what 
it’s all about. The U.S. Department of 
Defense has consistently considered gravity 
in the realm of basic theory and has so far 
only put token amounts of money into 
research on it. The French, apparently a 
little more open-minded about such things, 
have initiated a number of projects, but even 
these are still on pretty much of a small scale. 
The same is true throughout most of the 
world. Most of the work is of a private 
venture kind, and much is being done in the 
studies of university professors and in the 
traditional lofts and basements of badly 
undercapitalized scientists. 


But the word’s afoot now. And both Gov- 
ernment and private interest is growing and 
gathering momentum with logarithmic acce- 
leration. The day may not be far off when 
man again confounds himself with his genius ; 
then wonders why it took him so long to 
recognize the obvious. 


Of course, there is always a possibility that 
the unexplained 3 % of UFO’s, “ Unidentified 
Flying Objects ”, as the U.S. Air Force calls 
“ flying saucers ”, are in fact vehicles so pro- 
pelled, developed already and undergoing 
proving flights—by whom... U.S., Britain... 
or Russia ? However, if this is so it’s the 
best kept secret since the Manhattan project, 
for this reporter has spent over two years 
trying to chase down work on gravitics and 
has drawn from Government scientists and 
military experts the world over only the most 
blank of stares. 


This is always the way of exploration into 
the unknown. 
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Albert Einstein and Gravities Research 


By M. GuTMANN, GOTEBORG 


In connection with the problem briefly dealt 
with above, a correspondent residing in Sweden 
sends in the following contribution : 

As long ago as 1919 Albert Einstein published 
a paper entitled: ‘‘ Do gravitational fields play 
an important réle in the structure of elementary 
particles of matter?’ (‘‘ Spielen Gravitations- 
felder im Aufbau der materiellen Elementar- 
teilchen eine wesentliche Rolle ?’’ — Cf. mi- 
nutes of the Prussian Academy of Sciences, 
1919, Part I, pages 349-56). The concluding 
remarks of this treatise contain the statement : 
“‘ The preceding reflections indicate the possi- 
bility of theoretical construction of matter from 
gravitational field and electro-magnetic field... ”’ 

Thus Einstein in 1919. On the other hand, 
he spent most of his life in an effort to discover 
a common law governing large-scale and small- 
scale phenomena, according to which modern 
physics would have no room for field and 
matter, instead of which the field would be the 
only reality. Again in 1938 Einstein wrote: 
“ At the present time we must still assume two 
realities—field and matter.” By 1949 he 
believed he had found the answer he had been 
seeking for three decades. Here I would like 
to quote from the letter which the Swiss writer 
Carl Seelig received from Einstein on March 
25th, 1953, in reply to his enquiry about the 
progress he was making in his theoretical work 


(cf. C. Seelig : Albert Einstein, Europa-Verlag, 
Zurich, 1954, pages 250-252). 

“With the formulation of the general 
theory of relativity (1916), the following 
problem arose: the general principle of rela- 
tivity has more or less automatically led to a 
theory of the pure gravitational field but 
initially provided only a loose framework for 
the relativistic laws of the complete field. 
What has since preoccupied me almost exclu- 
sively has been the effort to find the theore- 
tically most natural relativistic generalization 
of the law of gravitation, in the expectation 
that this generalized law would be the law 
governing the complete field. In the past few 
years I have succeeded in arriving at this 
generalization to my full satisfaction as far as 
it affects the formal mathematical side of the 
problem, i.e., the derivation of the equations. 
— However, owing to major mathematical 
difficulties it has not so far been possible to 
draw from these equations any conclusions 
which would enable a confrontation to be made 
with empirically established theory. There 
is little prospect that this will be achieved during 
my lifetime.” 

* 


Regarded purely problematically, the follow- 
ing additional points may be stressed. The 





new concepts in theoretical physics are known 
to have emerged during the investigation into 
electricity in the second half of the 19th 
Century. Here the field concept proved to be 
highly successful and led to the formulation 
of the Maxwell equations which describe the 
structure ot the electro-magnetic field and 
govern both electrical and optical phenomena. 

The theory of relativity sprang from the 
study of the field problem and evolved in two 
stages: (1) special theory of relativity; (2) 
general theory of relativity. The latter theory 
formulated new structural laws for the field 
of gravitation. It forced us to analyze the part 
played by geometry in the description of the 
physical world. 

While Maxwell’s equations for the electro- 
magnetic field are identified by six functions 
of space and time, the gravitational field of 
Einstein’s theory is characterized by ten 
functions which vary in space and time. The 
gravitational field is influenced not only by 
the masses in motion but also by electro- 
magnetic fields. While a pure gravitational 
field can exist without an electro-magnetic 
field, a pure electro-magnetic field cannot exist 
without a gravitational field. The gravitational 
field is a “ geometrical field”, the electro- 
magnetic field is a “ physical field ”. 

These few lines should suffice to suggest that 
there may be an “ interaction of electrical fields 
and gravitational fields”, especially in view 
of the new domain of electro-gravitics research. 
I doubt very much whether Einstein’s work 
can be ignored. 





Unfair to the Fiat G.91 
Sir, 

I have just read the February issue of 
Intevavia, which I found as interesting as ever. 

I noticed, however, in the diagram on page 97 
showing the comparative speeds of American 
and European fighters that the G.91 is placed 
obviously too far back. Its maximum speed is 
shown in the diagram as below Mach 0.85. 

Up to the present we have not revealed any 
figures for this aircraft because we are bound 
by N.A.T.O. security restrictions. Consequently 
there are no official values to indicate our 
aircraft’s true position in the diagram, but 
even if only the natural evolution of our 
projects is borne in mind, it would be logical 
to suppose that its maximum speed will be 
substantially higher than that shown. The 
G.82 with straight wing already attained a 
speed of Mach 0.83 in level flight... and 
the G.91 has a swept wing. 


G. GABRIELLI 
Managing Director 
Fiat Aircraft Division 


Turin 


The Editors, who received the suggestion for a com- 
parative diagram from an outside quarter, had to rely 
on estimates for some of the aircraft types not yet in 
squadron service. The estimate of the G.91 figure 
was based on information that this aircraft is to be 
employed primarily on ground support missions. This 
explains the speed figure questioned above. 
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Heavy eaters... 


Sir, 

... Your issue No. 2, 1956 (French edition) 
publishes a photograph on page 100 whose 
caption informs us that it shows Bonn German 
troops enthusiastically going off to eat “ poids 
et lard” (= weights and bacon, instead of 
“ pois et lard” = peas and bacon—Ed.)... 
We French have known since 1870 that our 
neighbours from across the Rhine have strong 
stomachs and that their normal diet includes 
cuckoo clocks and bronze ornaments, but to 
make them swallow weights is going a bit too 
ee 


Paris Claude CHEINISSE 


Agreed : peas... but in the right weight. - Ed. 
* 


Classifying the importance of airports 


Sir, 

’ I have noticed... from the traffic 
comparison between some European and Ame- 
rican airports, contained in your Intervavia Air 
Letter... that you apparently measure the 
importance of an airport by the total number 
of aircraft movements irrespective of the 
composition of the traffic going on. As you will 
no doubt know, aircraft movements can be 
divided into two main categories, viz: com- 
mercial and non-commercial. The former 
bears upon the paid-for transport of passen- 
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gers, freight and mail on behalf of third parties. 
The second category comprises flights for 
training, testing, sporting and private purposes. 
I am of the opinion that the economic im- 
portance of any airport is mainly determined 
by its number of commercial aircraft movements. 

Let us take for instance the Dutch private 
aerodrome of Hilversum. Its number of 
aircraft movements in 1954 totalled 46,400. 
Yet its importance is not any more than a 
small fraction of that of Frankfurt/Main or 
Brussels, which had in the same year only 
32,100 and 40,200 movements respectively. 
The two latter airports, however, could boast 
31,200 and 27,400 aircraft movements, respec- 
tively, in commercial traffic, whereas at Hilver- 
sum airport this type of traffic. was next to 
nothing... 

... Your Aty Letter... gives for Zurich 
62,047 aircraft movements for the year 1955, 
while for Geneva (Cointrin) 18,545 movements 
are mentioned for 1955. In the former case 
the commercial and non-commercial move- 
ments are combined, whereas in the case of 
Geneva exclusively commercial movements 
have been taken into account... 


Amsterdam U.F.M. DELLAERT 
Director, Schiphol Airport 


The Editors entirely agree. Unfortunately, however, 
the figures they receive from the airports are not 
uniform. Some classify their traffic in commercial and 
non-commercial landings and departures, while others 
give only the total number of aircraft movements. It 
would be useful if airport managements could agree 
on a standard practice in this respect 
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Fiihrer durch die Strémungslehre (fourth edi- 
tion). — By Ludwig Prandtl. — Friedr. 
Vieweg & Sohn, Brunswick, 1956 (German, 
XV+407 pages, 347 illustrations, index, 
DM 19.80). 


The present fourth edition of this well- 
known textbook on the theory of fluid flow is a 
reprint of the third edition, which was revised 
by Ludwig Prandtl himself in 1948. One of 
the pioneers of German aeronautical science, 
professor at the University of Géttingen, 
Director of the Kaiser Wilhelm Institute for 
Fluid Research (today the Max Planck 
Institute), Ludwig Prandtl died in Géttingen 
on August 15th, 1953, at the age of 78. 

As the author stated in the preface to the 
first edition (1942), the object of the book is to 
“guide the reader along a carefully prepared 
road through the different fields of fluid flow 
theory.” This road has four main sections. 
It begins with the qualities of fluids and gases 
and with the theory of equilibrium (I), advances 
to the cinematics of fluids and the dynamics of 
frictionless fluid (II) and to the motion of viscous 
fluids, to turbulence, drags etc. (III) and ends 
with gas dynamics (IV), i.e., with flows with 
substantial changes in volume. A final chapter 
(V) deals with a number of subjects related 
to the mechanics of fluid flow. 

The book is written in Ludwig Prandtl’s usual 
lively style, and even a cursory perusal reveals 
two more of the author’s characteristic traits, 
the humility of the real genius in his assessment 
of his own achievements (cf. his remarks on 
“ Prandtl’s rule”’ on p. 277 andon “ Prandtl’s 
number ” on p. 382), and his readiness to accept 
useful innovations in terminology (e.g., the 
change from kg to kp to avoid confusion 
between the physical unit for a thousand 
grammes and the kilopond, the technical unit 
of force). 

The result of forty years’ maturing—ultima- 
tely the present textbook goes back to Prandtl’s 
“Outline of the Theory of Fluid and Gas 
Motion” of 1913—the book will continue to 
render valuable services to coming generations 
of engineers. Ri. 


Aircraft Gas Turbines. — By C. W. Smith, 
John Wiley & Sons, Inc., New York, London. 
1956 (English, 448 pages, price $8.75). 


This primarily theoretical treatment of the 
design problems of gas turbines for aircraft 
use covers basically the material contained in 
a series of lectures which the author, a member 
of General Electric Company’s Aircraft Gas 
Turbine Division, read to the Daniel Guggen- 
heim School of Aeronautics from 1946 onwards. 
Detailed description of design elements has 
been omitted in favour of a fundamental 
discussion of the basic thermodynamic and 
aerodynamic principles which give students 
and practical engineers the necessary equipment 
for understanding the gas turbine. The author 
has been at pains to simplify and systematize 
the formulae used, and with few exceptions 
all symbols are those recommended by the 
American Standards Association. The chapter 
on “Intake and Exhaust Systems of Aircraft 
Gas Turbine Power Plants ” includes a mathe- 
matical analysis of a thrust augmenter which 
the author described in Interavia No. 8, 1948. 
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An appendix gives a number of working tables 

of thermodynamic factors and an alphabetical 

bibliography. Re. 

Theory of Combustion Instability in Liquid 
Propellant Rocket Motors. — By Luigi Crocco 
and Sin-I Cheng. Butterworths Scientific 
Publications Ltd., London (published for 
N.A.T.O.’s Advisory Group on Aeronautical 
Research and Development; American edition 
published by Interscience Publishers, New 
York), 1956 (English, 200 pages, price 
37s. 6d. or $5.25). 


The combustion process in rockets with liquid 
propellants still raises a number of unsolved 
problems. For instance, it is still not possible 
to determine exactly how far instability in 
combustion (rapid variations in pressure, 
temperature, gas velocity and mixture ratio) 
is due to turbulence in the fluid flow or is caused 
by the actual combustion process itself. The 
question is of particular importance in that 
the degree of combustion instability largely 
determines the rocket motor’s operating charac- 
teristics and life. The present book—which 
does not shrink from even the longest formula— 
sets out to investigate the underlying processes 
with a view to closing this gap. The authors 
have used present qualitative knowledge of 
combustion with the following objectives: 
1) to establish a rational explanation for 
detrimental and non-detrimental rough com- 
bustion; 2) to distinguish a number of 
mechanisms which may be responsible for the 
detrimental type; 3) to give plausible quanti- 
tative formulations for some of these mecha- 
nisms; 4) to analyse in detail the results of the 
theoretical developments. In addition, measure- 
ments obtained from other sources are compared 
with theory, and the basic formulae for com- 
bustion chamber and propellant feed system 
completed. Re. 


Kleines Handbuch technischer Regelvorgdnge 
(second edition). By W. Oppelt. Verlag 
Chemie GmbH., Weinheim, 1956 (German, 
555 pages, DM 36.40). 


Man’s efforts to make his technical aids work 
without his assistance, as robots, have led to 
the development of cybernetics into a separate 
science. With its methodical extension to all 
branches of industry it has, however, become 
so complicated that it is difficult to maintain an 
overall view. Here the present handbook 
comes to the assistance of both practical 
engineer and student by giving them a syste- 
matic summary of the basic principles and the 
manifold applications of cybernetics. 

The interest shown in the book is proved by 
the fact that within a short time of the first 
edition (1953), on enlarged second edition has 
been published. New sections have been added, 
for example, on various non-linear control 
processes, and the number of practical and 
mathematical examples increased, in order to 
stimulate further development. Mention is also 
made of analogue computers. An appendix 
entitled “ Atlas of simple control circuits ” 
gives characteristic data for 35 different control 
systems. Bibliography and subject index 
complete this well-illustrated work. 





Re. 
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Météorologie pour aviateurs. — By R. C. Sutcliffe, 
enlarged, revised and translated into French 
by Raymond Lecomte and Odon Godart. 
Editions de la Revue d’Optique, Paris, 1954 
(French, 366 pages, plus 40-page appendix 
of synoptic and communications charts). 
The translation of this handbook on aviation 

meteorology, well known in the Anglo-Saxon 
world, places it within reach of pilots and 
stduents in France, Belgium, Switzerland and 
other countries using French for aeronautical 
instruction. The book is divided into three 
parts: meteorological organization, general 
meteorology and weather forecasting, and 
climate. Gi. 


Géographie de la circulation aérienne. — By 
Eugéne Pépin, head of the Institute of 
International Air Law, McGill University, 
Montreal. Librairie Gallimard, Paris, 1956 
(French, 343 pages, photographs, maps, 
1,200 francs). 

An extremely clear and concise exposé of 
the many civil aspects of aviation. After a 
brief historical survey of the main stages 1n 
the development of air transport, the author 
discusses the subjects of freedom and safety 
of air traffic (freedom of traffic, safety in the 
air, ground organization, aeronautical informa- 
tion) and the influence of geographical factors 
on air transport (main intercontinental traffic 
flows, transcontinental flows, regional and local 
flows). The book closes with an examination 
of air transport’s contribution to the develop- 
ment of human relations and the exploitation 
of the earth’s natural resources (contribution 
to the well-being of humanity, discovery and 


development of the earth; future prospects). 
La. 


Wir werden durch Atome leben. — By Gerhard 
Léwenthal and Josef Hausen. With fore- 
words by Professor Otto Hahn and Atomic 
Affairs Minister Franz-Josef Strauss. Lothar 
Blanvalet, Berlin, 1956 (German, 306 pages, 
DM 17.50). 

Even if man does one day scorn atomic 
weapons and decide to use nuclear energy only 
for peaceful purposes, “ atomic industrializa- 
tion” will change the face of the world so 
radically that it would be no more than common 
justice to give everyone a voice in deciding on 
the location of atomic power stations, protective 
measures, disposal of waste products, etc. 
Ultimately it is the man in the street who will 
have to suffer the consequences of the increasing 
radio-activation of his surroundings. — How- 
ever, this right to a voice presupposes a measure 
of knowledge that the general public cannot 
obtain from scientific publications, so that a 
responsible popular description of the problems 
would seem to be urgently needed. Here 
Gerhard Léwenthal, journalist and radio re- 
porter, and Dr. Hausen, a scientific contributor 
to leading German newspapers, have done 
valuable work. Their book gives the layman an 
objective picture of what has already been done 
and what can be done in future in the applica- 
tion of nuclear energy to peaceful ends. 

He. 


Photo credits : Front cover : manufacturers ; p. 331 : manufacturers ; 
pp. 332-335: Official U.S. Air Force photographs (3), U.S. Army 
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London (5), Interavia drawing (1), Interavia files (18) ; pp. 345-346: 
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pp. 353-355 : U.S.A.F.E. (5), author (3), Interavia (2) ; pp. 356-358: 
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exclusive export representatives (except 
Canada): Sterne, Carr & Farr Company, 
425 Fourth Avenue, New York 16, New York, 
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Lana’s Flying Boat 








Of the many ways by which men have tried to fly, here is one of the 
strangest. It involved pumping all the air out of four copper globes 
attached to a boatlike car. This aerial chariot was designed by Fran- 
cisco’Lana in Italy about 1670. 

What Lana didn’t know was the actual pressure and density of air, 
or he might have seen his error. Both of these were determined two 
years later. Even so, the idea still attracted attention nearly 200 years 
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afterwards. In fact, a Frenchman, Marey Monge, actually built a 
machine from Lana’s plans and tried vainly to fly it in 1843. 

We may smile at Lana’s flying boat now, but it was out of such trial 
and error that man finally flew. Today ESSO research, which has 
played an important part in the development of superior aviation 
petroleum products since the start of powered flight, is continuing 
to seek new and better ways to help men fly. 


INTERNATIONAL AVIATION PETROLEUM SERVICE 





